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Chapter 1 
General Introduction 
 
From birth, children rapidly improve on pragmatic language skills 
(Adams, 2002). All through childhood and adolescence they gain more and 
more insight into the subtleties of language use: they start to understand the 
different functions language can take on, they more readily apply the use of 
gestures to enhance understanding and start to grasp messages that are implicit 
(e.g., jokes, sarcasm, metaphors, inferences). Moreover, they learn that different 
conversational partners and different conversational contexts require different 
forms of language. This intricate development is amazing in itself, but more so 
when one considers that there are no “pragmatic rules” in the same way as there 
are grammatical rules (Becker, 1990). Notwithstanding the fact that most 
children learn to adapt language according to context without much thought, for 
some children these pragmatic aspects of language are not as obvious. Consider 
the following examples: 
(i) Dennis (8) and Frank (9) listen to an explanation of the rules of a game. 
They have to decide who starts by throwing a dice. The one who throws 
highest may start the game. Upon hearing this, Dennis throws his dice against 
the ceiling and yells: I get to start! 
Clearly, in this example, Dennis does not understand the fact that the statement 
is not meant literally, but figuratively.  
(ii) Mary (12) looks at a picture which depicts a woman staring miserably. She 
then states that “the woman has eye problems”. 
This second example also shows problems understanding the way that messages 
are delivered. However, rather than through the verbal channel, this example 
illustrates a problem understanding nonverbal communication. Common 
knowledge states that the majority of all communication occurs through 
nonverbal behaviours. As such, not being able to understand nonverbal 
behaviours can have large repercussions. 
 (iii) Bob (13) and the experimenter (E) are talking about feelings. Bob’s 
favourite conversational topic is superheroes. The experimenter asks: “Do you 
think it is possible that some people would hide their feelings? Like when 
someone is scared but does not show he is scared?” After some thought Bob 
answers: “Yes, because they like to be heroes.” The experimenter continues: 
“And if they hide their feeling, do you think they would really feel like this?” 
Bob thinks again and replies: “No, because they are superheroes.” The 
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experimenter tries to ask another question but is then interrupted by Bob. “I 
once saw a TV show and the dude could walk up against buildings (…)” 
This third example shows a problem in topic maintenance. Rather than 
maintaining topic, Bob’s favourite topic (superheroes) continually manifests 
itself in the conversation, and Bob is not able to maintain the real topic. 
 (iv) Joy (5) is retelling a story about a bus. “And then the bus went out of the 
city. The bus didn’t want to go on the road anymore. It jumped into a cow 
pasture. He said: mooooooooooooo! 
In this final example, Joy applies the pronoun “he” to refer to the cow in the 
pasture. However, a listener will erroneously assume that the bus said mooooo 
instead. This would be an example of problems in presupposition skills (in this 
case the use of cohesive devices). 
Although these examples provide a general impression of pragmatic 
language problems, they are by no means complete. They do illustrate the 
versatility of the way in which these problems can manifest themselves, and the 
fact that pragmatic errors should always be judged in the context of age. For 
whereas the error made by Joy is one that can be considered age appropriate, the 
errors by Bob and Mary cannot be judged appropriate at any age. 
Some of the children described above can be argued to have Pragmatic 
Language Impairment (PLI). Though originally posited as a distinct subcategory 
of Specific Language Impairment (SLI), the diagnostic classification of children 
with PLI is much disputed (Boucher, 1998; Brook & Bowler, 1992). Since the 
symptoms of PLI seem to resemble those of autism spectrum disorders (ASD), 
some researchers argue that PLI is merely a description of the language 
problems experienced by children with ASD. In addition, pragmatic language 
problems can occur as a result of more structural language problems (typical 
SLI). And finally, pragmatic language problems have recently been reported in 
children with ADHD.  
This dissertation reports on the linguistic and cognitive state of 
development of a group of Dutch children identified as having PLI, in order to 
shed more light on the nature of Pragmatic Language Impairment. This 
introductory chapter will start out with a closer examination of the nature of 
pragmatic competence. In addition, the classification of pragmatic language 
disorders will be considered. Definitions of Pragmatic Language Impairment 
will be reviewed and the construct of PLI will be compared to autism, SLI and 
ADHD. Next, a short overview will be provided on the assessment of PLI. We 
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will conclude this introduction with a presentation of the research questions and 
the design of the present study and an outline of this dissertation. 
A Framework of Pragmatic Language Impairment 
Pragmatic competence is known by many different names: 
communicative competence, social language use, socio-linguistic competence, 
conversational skills. It can be defined as the appropriate use of language in 
context (Bishop, 2000). Although this definition provides us with a frame of 
reference in which to regard pragmatic competence, it appears too vague to be of 
much use. For instance, the use of the term appropriate leaves us with the 
question what is appropriate or - more importantly - what should be considered 
inappropriate. In addition, the phrase ‘language in context’ is broad. This is 
confused further by the fuzzy boundaries between pragmatics and other aspects 
of language (e.g., semantics, syntax).  
Originally, pragmatic competence has been a topic in the anthropology 
and linguistics research area. Gradually, the topic has also been picked up by 
philosophers, sociolinguists and psychologists, who used it to describe 
pragmatic competence as a function of culture, age or in the case of psychology 
as a function of a developmental disorder. Skills related to pragmatic 
competence are diffuse: turn taking skills, nonverbal behaviours, topic-theme 
management, but also the use of cohesive ties and presuppositions are connected 
to pragmatic competence (Spekman & Roth, 1982). Although in clinical practice 
the term pragmatic competence is well established, it has suffered from a lack of 
a theoretical framework, which makes it hard to provide a consistent definition 
of pragmatic competence that is generally accepted. In an attempt to provide 
such a theoretical framework, Spekman and Roth (1982) identified three broad 
areas into which individual pragmatic skills can be categorized: communicative 
intentions, presuppositions, and the social organisation of discourse. 
Communicative intention skills pertain to the breadth of intentions that a person 
can convey and understand, as well as the forms that an individual can use to 
express those intentions. Presupposition skills include the ability to assess the 
listener’s informational and social needs, and to adapt one’s message content 
and form accordingly. Presupposition skills also include the appropriate use of 
cohesive devices such as references. The third category, social organisation of 
discourse, consists of abilities to maintain an effective conversation by turn 
taking, topic management, and conversational repairs. 
Chapter 1 
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Definition of Pragmatic Language Impairment 
The term Pragmatic Language Impairment (PLI) is the latest in a long 
series of slightly different terms that have been used to describe children with 
pragmatic language problems. In their framework of developmental language 
disorders, Rapin and Allen (1983) introduced the term semantic pragmatic 
syndrome, pertaining to children with the following symptoms (Rapin & Allen, 
1987): 
1. comprehension deficits of connected discourse 
2. verboseness 
3. word finding deficits as evidenced by circumlocutions, semantic 
paraphasias and lack of semantic specificity 
4. stereotyped conversational responses 
5. literal interpretations 
6. responses to one or two words 
7. impairment in the ability to take turns and to maintain a topic in 
discourse 
8. unimpaired syntax and articulation 
Whereas the first seven points describe the actual symptoms of children 
suffering from semantic pragmatic syndrome, the last point states that the 
expressive language skills these children possessed were considered to be 
normal. According to the early description of Rapin and Allen, the term was not 
reserved for children with a developmental language disorder but could also 
pertain to children with autistic features, although the prognosis of children with 
an additional autism spectrum disorder was considered worse than for children 
without additional autistic symptoms.  
After the term was introduced by Rapin and Allen, it was adopted and 
adapted by Bishop and Rosenbloom (1987), who referred to it as semantic 
pragmatic disorder rather than a syndrome to indicate that it should be 
considered as a set of associated behaviours which resembled the symptoms of 
autism rather than a strictly defined set of symptoms. More recently, the affix 
‘semantic’ has been removed and the term Pragmatic Language Impairment has 
come into use, since research performed by Bishop (2000) indicated that 
semantic problems did not constitute a core symptom in the case of PLI. We will 
return to this issue later. Bishop also noted that pragmatic language problems 
could co-occur with structural language problems and should not be reserved to 
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individuals with only pragmatic problems, as Rapin and Allen (1983) originally 
suggested. 
Despite the diagnostic use of the term PLI, it is not mentioned in the 
DSM-IV (American Psychiatric Association, 1994) or ICD-10 (World Health 
Organization, 1993). One of the reasons for this is that a clear list of symptoms 
is still not available. Furthermore, it is not al all clear whether PLI should be 
considered a separate diagnostic entity. A caveat of the existing literature is that 
the current methods currently employed to investigate PLI often include only 
children diagnosed with SLI or ASD. Although this may provide some 
information on symptoms associated with PLI, it does not inform us about the 
prevalence of PLI in the general population, and neither does it provide any 
clues about the validity of the term as a separate diagnostic entity. In order to 
understand the usefulness of this term, insight into the classification of 
pragmatic language impairment is important. This requires a shift away from the 
current methods employed to examine pragmatic impairments. 
Classification of Pragmatic Language Impairment 
As stated, the diagnostic classification of PLI is much disputed since the 
term has come into use. There seems to be a polarization in views between those 
researchers who regard PLI as primarily a language disorder, and those who 
regard PLI as a social impairment (which is more in line with autism spectrum 
disorders). The fact that PLI is simultaneously placed within the realm both of 
these disorders is remarkable. For when one considers the nature of pervasive 
developmental disorders (which is the umbrella term for all disorders related to 
autism) and compares it to the nature of specific language impairment, there 
seems to be a clear disparity based on two notions. Firstly, whereas pervasive 
developmental disorder is stated to affect several areas of functioning, specific 
language impairment can only be diagnosed when a single domain of 
functioning is affected (Bishop, 2000). Secondly, the symptoms of pervasive 
developmental disorders are said to be abnormal and qualitatively different from 
typically developing children at any age, whereas the symptoms associated with 
SLI are considered to reflect a delay rather than an abnormality. Early studies 
comparing the symptoms of language disordered children with those with autism 
spectrum disorders provide evidence of clear differences. For instance, while 
Bartak (1975) found that both children with a receptive developmental language 
disorder and children with autism showed structural language difficulties, only 
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the autistic group showed clear pragmatic difficulties which could be 
characterized as qualitatively different. This is corroborated by Rapin and Allen 
(1987), who found that only 9 percent of a group of dysphasic children 
experienced a semantic-pragmatic deficit compared to 65 percent of the autistic 
children in their study. 
Theoretically speaking then, classifying a child as either language 
impaired or autistic should not pose many difficulties. However, studies 
comparing symptoms of children with either diagnosis show that this does not 
necessarily have to be the case as the following sections will show. 
PLI and SLI 
Originally, PLI was considered a subcategory of developmental language 
disorders (now called SLI). This means that the symptoms associated with PLI 
were restricted to the realm of language and communication, and more 
specifically to the realm of pragmatic language. However, there is debate on the 
inclusion of semantic problems as one of the core symptoms of PLI. According 
to a study by Bishop (1998), semantic problems may but do not have to be 
present to classify PLI. In this paper, Bishop provides examples such as the use 
of the term ‘bedtime uniform’ instead of ‘pyjamas’, to argue that the semantic 
problems are pragmatic in nature. The pragmatic failure would lie in the atypical 
naming strategies as applied by the PLI group. However, this is but one of the 
possible explanations and a comprehensive analysis of the semantic anomalies 
has not been undertaken. Recent research sheds more doubt on the absence of 
semantic problems in children with PLI (Botting & Adams, 2005). The lack of 
clarity surrounding these semantic problems may be hampered by the fuzzy 
boundary between what constitutes a pragmatic language problem and what 
constitutes a more structural language problem. For instance, whereas 
vocabulary is considered to be a semantic skill, the use of situation appropriate 
wording might be considered a pragmatic skill. 
A second line of investigation within the notion of PLI as a form of SLI is 
to regard the pragmatic difficulties as a secondary consequence of SLI (Brinton 
& Fujiki, 1993). A study by Hadley and Rice (1991), found that children with 
language disorders were significantly less often approached by peers, and when 
approached showed less tendency to respond to these initiations. Hadley and 
Rice suggest that the language disordered children increasingly pull out of 
interactions based on early failures in interactions. Bishop (2000), however, 
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argues against the general notion of pragmatic impairment as a consequence of 
more structural language problems. To begin with, she remarks on the 
heterogeneity within the population of children with SLI and the lack of 
correlation between structural language problems and pragmatic problems. 
Furthermore, she argues that some pragmatic problems cannot easily be 
explained as a result of SLI. For instance, the excessive amount of information 
provided by some children with PLI can not readily be reduced to a consequence 
of SLI. As a last argument she remarks on the presence of anomalies in 
nonverbal communication, which cannot be explained by communicative 
immaturity, since young typically developing children often resort to nonverbal 
communication. 
PLI and ASD 
PLI shows considerable overlap with autism spectrum disorders. Without 
question, pragmatic language problems constitute one of the core symptoms of 
individuals with autism. Among the DSM-IV symptoms of autistic disorder 
(American Psychiatric Association, 1994) are several pragmatic symptoms, such 
as a marked impairment in the ability to initiate or sustain a conversation, 
stereotyped and repetitive use of language, and a marked impairment in the use 
of several nonverbal behaviours. Evidence for PLI as an autism spectrum 
disorder comes from a study by Shields, Varley, Boks, and Simpson (1996), 
who found similar problems in social cognition as found in children with autism. 
Furthermore, in an old case study McTear (1985) reports on high levels of 
restricted interests and repetitive behaviour in a child with semantic-pragmatic 
problems.  
However, this still leaves open the question whether all children with PLI 
should be considered autistic. Evidence to the contrary is provided by studies by 
Bishop (2000) and Bishop and Norbury (2002) who show that children with PLI 
do not necessarily show the triad of impairments (communication, social 
interaction and interests) that has been reported in individuals with autism. 
Moreover, they report on the existence of a group of children with marked 
pragmatic problems who do not show any autistic symptoms. Similarly, Bartak 
(1975) reported on some intermediate cases that were exemplary of the overlap 
between both disorders. This issue of overlap is further complicated by the 
finding that differentiation seemed to be less obvious in a follow-up study of 
Bartak’s children in middle childhood (Cantwell, Baker, Rutter, & Mawhood, 
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1989). In this study, Cantwell et al., found evidence that a subset of the language 
impaired children developed symptoms characteristic of a pervasive 
developmental disorder. Other studies have corroborated this developmental 
blurring (Conti-Ramsden & Botting, 1999; Conti-Ramsden, Crutchley, & 
Botting, 1997).  
PLI and ADHD 
The choice between PLI as part of a Specific Language Impairment or 
PLI as part of an Autism Spectrum Disorder, might be a false dichotomy, 
however. Recently, pragmatic impairments have been found in children with 
ADHD as well (Camarata & Gibson, 1999; Geurts et al., 2004). Geurts et al. 
found that, although the pragmatic problems of children with ADHD were less 
extensive than those of children with high functioning autism, children with 
ADHD were severely impaired within the domain of social relationships and 
inappropriate initiations. Similar to the issue of ASD, the DSM-IV lists several 
symptoms of ADHD which are related to pragmatic competence. Among these 
symptoms is an inability to listen when spoken to, excessive talking, and 
frequent interruptions in conversation.  
In conclusion, it appears that the term PLI is accompanied by a lack of 
clarity regarding its symptoms and nature. In an attempt to clarify the nature of 
PLI in relation to these disorders, Bishop (2000) argues for a continuum of 
disorders with overlapping behavioural aspects. Figure 1 shows the overlap 
between the different disorders. Children with SLI are mostly characterized by 
structural language problems. Asperger’s syndrome is mainly characterized as a 
deficit in the realm of restricted interests, while children with PLI are most 
prominently affected in the social use of language. This picture does not 
describe ADHD in relation to PLI, however. 
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Diagnostic Assessment of Pragmatic Language Impairment 
Screening for Pragmatic Language Problems 
A first step in diagnostic assessment consists of identifying children at 
risk who qualify for more in-depth assessment. Within the realm of pragmatic 
impairments such an instrument is the Children’s Communication Checklist 
(Bishop, 1998; Dutch version: Hartman et al., 1998). This questionnaire consists 
of nine subscales of which five measure pragmatic language abilities 
(Inappropriate Initiations, Coherence, Stereotyped Conversation, Use of Context 
and Rapport). In addition, two subscales measure structural language abilities 
and two subscales measure autistic symptoms. While the CCC was originally 
designed to discriminate children with PLI from children with specific language 
impairment, it has also proved useful to distinguish children with autism, 
ADHD, William’s syndrome, learning disorders and/or behaviour problems 
from each other (Cohen et al., 1998; Geurts et al., 2004; Laws & Bishop, 2004). 
However, although it is considered a screening instrument, its use at present is 
limited to children with identified language problems only. This precludes a 
large part of the general population. 
Language 
structure 
 
 
       SLI 
       
 
      
       Asperger        
       syndrome 
 
 
            PLI 
Social use of language 
Interests 
         Autism 
 
Figure 1. Overlap of Different Developmental Disorders (Bishop, 2000) 
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In-depth Assessment of Pragmatic Language Problems 
More in-depth assessment can be attained in the form of more formal 
tests. However, since pragmatic language can only be considered in its social 
context, diagnostic assessment of these problems is complicated. Early studies 
assessing PLI often resorted to spontaneous language samples and 
conversational analysis. In one of these early studies, Adams and Bishop (1989) 
found a high proportion of interruptions and initiations during discourse, which 
according to the model of Spekman and Roth (1982) is considered a violation of 
the social organization of discourse. In contrast, cohesion, a presupposition skill, 
was found to be normal in their PLI sample. In a subsequent analysis, Bishop 
and Adams (1989) also found a high rate of misunderstanding relating to figural 
speech or implicit meanings, combined with disproportionately high or low 
degree of information during conversation. Whereas the high rate of 
misunderstanding can be related to problems in conveying or understanding 
communicative intentions, problems in the quantity of information are located in 
the realm of presupposition skills. Evidence for problems relating to 
communicative intentions comes from a more recent study by Bishop, Chan, 
Adams, Harley and Weir (2000), who found that children with PLI are less 
inclined to use gestures to enhance understanding. Furthermore, they found a 
high rate of pragmatically inappropriate responses, a result that has been 
replicated in a study by Adams and Lloyd (2005), who found high proportions 
of questions and clarification requests. 
More recently, diagnostic assessment of PLI has benefited from the use of 
narratives. While being more structured than spontaneous language samples, 
something which is preferred from a diagnostic point of view, narrative 
competence still hinges on contextual parameters and can thus be regarded as an 
ecologically valid way to assess pragmatic competence. Narratives can be 
assessed at several levels: one can assess specific aspects of linguistic structure 
both within and between sentences, but one can also examine the organization of 
content (Liles, Duffy, Merritt, & Purcell, 1995). Several studies have reported 
on differences in the quality of narratives as generated by children with 
communication disorders. In one of the few studies which targets the narrative 
abilities of children with PLI in specific, Botting (2002) found deficits in the 
organization of content. Specifically, she found that children with PLI report 
less on the setting and ending of a narrative, compared to groups with autism or 
SLI that were used in other studies. In contrast, skills related to the linguistic 
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structure seemed relatively intact compared to children with other 
developmental disorders. 
Neuropsychological Avenues 
After several years of research into the linguistic skills of children with 
developmental disorders such as PLI, research is currently exploring 
neuropsychological avenues to unravel underlying mechanisms of PLI. This has 
lead to several studies involving the assessment of Theory of Mind and 
executive functioning in children with PLI. The proposed relationship between 
Theory of Mind and pragmatic competence is based on the notion that in social 
interaction one has to take into account the needs of the conversational partner, a 
skill that requires Theory of Mind (Mar, 2004). In addition, deficits in Theory of 
Mind are often claimed to be the cause of the social problems of individuals 
with autism spectrum disorders, making it a likely candidate for PLI related 
research. Shields et al. (1996) indeed found impaired Theory of Mind abilities in 
a group of children with pragmatic language problems. They claim that this can 
be seen as evidence against the validity of PLI as a separate diagnostic entity, 
and instead propose that PLI is in fact an autism spectrum disorder. As Brook 
and Bowler (1992) suggest in their comprehensive review on PLI, Theory of 
Mind tests should be used to investigate the social cognition of children with 
PLI. 
Other studies have investigated the role of executive functioning in PLI. 
Bishop and Norbury (2005a; 2005b), for instance, found executive 
dysfunctioning in children with PLI, though it has to be noted that they also 
found mild executive dysfunctioning in the case of SLI. Executive functioning is 
an umbrella term referring to control processes dealing with generating, 
planning and evaluating behaviour. Components of executive functioning are 
considered to be working memory, attentional processes, the ability to inhibit 
immediate behaviour (inhibitory control) and planning abilities (e.g., Goldberg 
et al., 2005). Since pragmatic competence requires careful planning and 
monitoring of behaviour, the proposed relationship between executive 
functioning and pragmatic competence is plausible. However, since research 
combining neuropsychological functioning with linguistic functioning is still in 
its infancy, possible underlying mechanisms of PLI are still largely unknown. 
Chapter 1 
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The Present Study 
Research Questions and Design 
One of the main caveats of existing research into PLI is that it studies 
pragmatic language problems in children with a known disorder. Although 
research into the pragmatic deficits of children with a known disorder such as 
SLI or autism has provided us with a better understanding of pragmatic language 
problems, it does not shed more light on the diagnostic validity of PLI in the 
general population. Instead, as stated by Brook and Bowler (1992) “restrictive 
subject selection can often produces samples that do not represent the true 
range of clinical variation” (p. 78). Conversely, by opting to use a prognostic 
design and to minimize exclusionary criteria as suggested by Brook and Bowler 
(1992), it is possible to establish the prevalence of PLI in the general population 
and to reveal underlying processes of PLI. The question regarding the diagnostic 
classification is an important one since it could affect treatment goals, parent 
counseling, prognosis, and educational placement (Boucher, 1998). If PLI is 
above all a language disorder, treatment will be directed towards remediating 
linguistic deficits. If, however, PLI is associated with autism spectrum disorders, 
treatment will have to adopt a broader scope. Similarly, educational placement 
depends on the nature of the disorder. Children with language disorders are 
often placed in special schools for language impaired children (e.g., in The 
Netherlands this would result in a placement on a Cluster 2 school). However, 
children with autism spectrum disorders, while sometimes placed in special 
schools for language impaired children, are often placed in special schools for 
children with psychiatric disorders (In The Netherlands: Cluster 4). 
This dissertation uses a prognostic design in mainstream education and 
investigates the linguistic and cognitive development of a group of children 
identified with PLI in comparison to a group of typically developing children. 
Children with PLI were identified based on scores of the Children’s 
Communication Checklist (CCC: Bishop, 1998; Dutch version: Hartman et al., 
1998), and had to have normal hearing and Dutch as a first language. To 
minimize exclusionary criteria, children in the PLI group were allowed to have a 
diagnosis such as SLI, ASD, or ADHD. However, due to the young age of the 
participants most children in the PLI group did not have a diagnosis at the time 
of the first assessment (age four). The typically developing control group was 
matched based on gender, classroom, and age (within 6 months), and was not 
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allowed to show any developmental problems. In addition, the typically 
developing group had to attain a normal score on the CCC. Both groups were 
tested on semantic abilities, narrative competence, executive functioning and 
Theory of Mind on three occasions over a period of three years (age 5, 6, and 7). 
The design used in this dissertation allows for investigation of the possibility of 
screening for PLI, and is able to provide a comprehensive picture of the skills 
and problems of children with PLI. The following research questions will be 
addressed in this dissertation: 
1. Is screening for Pragmatic Language Impairment in the general 
population possible? 
2. What behavioural problems are associated with PLI? 
3. To what extent do children with PLI show semantic problems? 
4. What is the nature of the narrative problems associated with PLI? 
5. Should the narrative problems of children with PLI be considered as 
a deviance or a delay? 
Outline of this Dissertation 
In Chapter 2 (Screening for Pragmatic Language Impairment: The 
potential of the Children’s Communication Checklist), the psychometric 
properties of the Children’s Communication Checklist (CCC: Bishop, 1998; 
Dutch version: Hartman et al., 1998), a questionnaire designed to measure 
pragmatic aspects of language, is assessed using a sample from the general 
population. In clinical practice the use of the CCC is undisputed. However, it is 
questioned whether the CCC can detect pragmatic language problems in the 
general population. Results on the reliability and validity of the CCC are 
reported on. Moreover, a mainstream sample with PLI as determined using the 
CCC is compared to a clinical sample with a known SLI. Information on the 
possibility to screen for PLI can be considered important for early detection as 
well as preventative treatment. 
In Chapter 3 (Pragmatic Language Impairment and associated 
behavioural problems), pragmatic competence is related to behavioural 
problems. Behavioural problems are known to occur more frequently in children 
with SLI and it is hypothesized that behavioural problems are also connected to 
PLI due to the social nature of PLI. Comparisons are made between a group of 
typically developing children and a group of children with PLI to find whether 
specific behavioural problems can be identified in children with PLI. Results of 
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this chapter will shed more light on the nature of PLI and may yield guidelines 
for early intervention. 
Chapter 4 (Semantic abilities in children with PLI: The case of picture 
naming skills) examines the semantic abilities of the children that were 
identified as having PLI. Though recently the affix semantic has been deleted 
from the terminology of pragmatic impairment, semantic problems have been 
related to PLI. In the experiment outlined in this study, picture naming skills are 
assessed for a group of children with PLI and a group of typically developing 
children. Qualitative analysis of naming errors could inform us on the 
underlying deficits of these children. Subsequently, the study assesses the 
information accuracy in a definition task and couples this with qualitative 
aspects of picture naming outcome. Finally, the beneficial effect of the use of 
semantic cues to enhance picture naming is investigated. The results of this 
study will provide better insight into the semantic problems associated with PLI. 
Chapter 5 (Narrative competence and underlying mechanisms in children 
with PLI) goes into the narrative abilities of a group of children with PLI in a 
story retelling design. Both a micro and macro level approach is taken to assess 
specific narrative (dis)abilities. In addition, a factor analysis is undertaken to 
investigate whether narrative competence could be reduced to a limited set of 
independent aspects. The aspects that are considered included measures of 
narrative productivity, measures of story content, and the use of cohesive 
devices. Furthermore, the relationship with possible underlying mechanisms 
such as Theory of Mind abilities and executive functioning is investigated by 
means of correlations. Since children with PLI are thought to experience 
problems both in Theory of Mind and in executive functioning, the relationship 
between narrative competence and these underlying mechanisms can be 
regarded profitable for both diagnostic and therapeutic purposes. 
In Chapter 6 (Narrative competence in children with PLI: A 
developmental perspective), longitudinal data on narrative abilities of children 
with PLI and typically developing children are compared. Differences in 
narrative competence between both groups were investigated using repeated 
measures ANOVAs. Confirmative factor analyses were undertaken to find 
whether the factor division of Chapter 5 was robust over time. In addition, 
structural equation modelling (SEM) was used to find whether the narrative 
factors were stable over time. This study attempts to answer some questions 
related to the distinction between disorder versus delay in the linguistic 
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development of children with PLI: one would expect a group of children to 
catch up over time in the case of delay, but not so in the case of a disorder.  
Chapter 7, the final chapter of this thesis, provides a summary of the 
research findings outlined in the previous chapters. A general discussion relates 
the findings to the current state of the literature on PLI. The chapter concludes 
with a discussion on the limitations of the present research and suggestions for 
further research.  
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Chapter 2 
Screening for Pragmatic Language Impairment: 
The Potential of the Children’s Communication 
Checklist1 
 
Abstract 
The present study examines the validity of the Dutch Children’s Communication 
Checklist (CCC) for children in kindergarten in a community sample, in order to 
assess the feasibility of using it as a screening instrument in the general population. 
Teachers completed the CCC for a representative sample of 1396 children at 
kindergarten level, taken from 53 primary schools in The Netherlands. The CCC was 
also completed for a clinical group consisting of children with SLI in special 
education. Reliability as measured with internal consistency scores was found to be 
good for the community sample. With regard to the construct validity, a five factor 
second-order factor model was found when the pragmatic subscales were analysed, 
which provided a reasonable fit. Criterion validity as measured using the 
concordance between the CCC and teacher opinions was moderate. The children 
identified by the CCC as having Pragmatic Language Impairment (defined as 
scoring below the cut off of 132) were often characterized by the teachers as having 
social-emotional problems, language problems or combined problems. Comparison 
with a clinical SLI sample showed the pragmatically impaired children in the 
community sample to have a profile similar to that of the clinical group of children 
with PLI in special education. The main difference was visible in structural language 
problems, which were less severe for the PLI group in mainstream education. The 
results of this study suggest that screening for PLI is indeed possible using the CCC. 
                                                        
1 This chapter was published as: Ketelaars, M.P., Cuperus, J.M., Van Daal, J., Jansonius, K., 
& Verhoeven, L. (2009). Screening for pragmatic language impairment: The potential of the 
Children’s Communication Checklist. Research in Developmental Disabilities, 30, 952-960.  
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Introduction 
Several studies have attempted to describe the pragmatic language 
problems found in some children (Cohen et al., 1998; Geurts et al., 2004; Laws 
& Bishop, 2004). These pragmatic problems can consist of an inability to adhere 
to the needs of the conversational partner, insufficient discourse management 
skills, or problems conveying and understanding intentions (Landa, 2005). The 
aforementioned studies have all studied pragmatic language problems in the 
context of a developmental disorder such as autism or Specific Language 
Impairment (SLI). However, pragmatic language problems are not necessarily 
unique to these disorders (Bishop & Norbury, 2002). Though pragmatic 
language problems are suspected to occur in the general population, information 
on the prevalence is in short supply. This lack of information stems mostly from 
detection issues. Whereas the detection of language form problems is relatively 
straightforward, pragmatic language problems are more difficult to detect, 
because language pragmatism is dependent on specific context and implicit 
rules. Given that the parents and teachers of children tend to know the children 
quite well and can therefore take a variety of contexts into account, parent and 
teacher questionnaires are a simple and cost-effective means to screen for severe 
pragmatic language problems, the condition known as Pragmatic Language 
Impairment (PLI) (Adams & Lloyd, 2005). One such instrument is the 
Children’s Communication Checklist (CCC), which was developed to assess 
those aspects of communication which are typically not detected during a 
standard language assessment (Bishop, 1998). The present study investigates the 
viability of using the CCC as a screening instrument in the community sample. 
Screening in this sense means identifying children whose pragmatic competence 
is such that referral to a speech and language specialist is indicated, though it 
can be used only as a first indication for specialist treatment (Pickstone, Hannon, 
& Fox, 2002). As a side effect, the study sheds more light on the actual 
prevalence of pragmatic language problems in the general population. Given 
that language problems can greatly affect the psychosocial and cognitive 
development of children, it is valuable to assess this prevalence and to determine 
the CCC’s psychometric properties when used as a screening instrument at an 
age group where screening can potentially prevent further escalation of 
problems. 
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The CCC was designed to identify pragmatic language problems in 
children with SLI. It can be completed by either teachers or parents. It consists 
of 70 questions, to be answered with definitely applies, applies somewhat or 
does not apply. The questions were formulated and divided into subscales based 
on clinical judgements of professionals. After initial subscales were formed, 
internal consistency measures were used to further delineate the subscales. The 
final CCC consists of the nine subscales presented in Table 1. Five of these 
subscales pertain to pragmatic language skills (Inappropriate Initiation, 
Coherence, Stereotyped Conversation, Use of Context and Rapport) and are 
summed to form an overall Pragmatic Composite. The four remaining subscales 
(Speech and Syntax, Social and Interests) are meant to allow for a superficial 
differentiation between pragmatic problems caused by a possible autistic 
disorder or a possible language disorder. As such these subscales might be 
related to the pragmatic subscales for some children, but not for others.  
Although the CCC is based on clinical judgements, the pragmatic 
subscales fit the organizational framework of pragmatic abilities created by 
(Roth & Spekman, 1984). They identified three broad areas into which 
individual skills can be categorized: communicative intentions, presupposition 
and the social organisation of discourse. Skills that have to do with 
Table 1. CCC Subscales with Number of Items, Score Range and Content 
CCC scale Number 
of items 
Range Content 
A – Speech 11 16-38 Phonological and speech abilities 
B – Syntax  4 24-32 Grammatical abilities 
C – Inappropriate Initiations  6 18-30 Aspects of turn taking 
D – Coherence  8 20-36 Use of coherence 
E – Stereotyped Conversation  8 14-30 Versatility of conversational topics 
and use of different words  
F – Use of Context  8 16-32 Understanding of social rules 
pertaining to different situations and 
use of language in context 
G – Rapport  8 18-34 Use of gestures and facial 
expressions  
H – Social 10 14-34 Social behaviour which can be 
related to an autistic disorder 
I – Interests  7 20-34 Specific interests which can be 
related to an autistic disorder 
Pragmatic Composite (sum of 
subscales C-G) 
38 88-162 -- 
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communicative intentions include the breadth of intentions that a person can 
convey and understand, as well as the forms that an individual uses to express 
those intentions. Presupposition skills include the ability to assess the listener’s 
informational and social needs, and to adapt one’s message content and form 
accordingly. Moreover, since the informational needs of the listener change over 
the course of a conversation, presupposition skills also include the appropriate 
use of cohesive devices such as references. The third category, social 
organisation of discourse, consists of abilities to maintain an effective 
conversation by turn taking, topic management and conversational repairs. Each 
pragmatic subscale of the CCC measures a skill that fits into one of these 
categories. The CCC subscale Rapport measures language form skills that fall 
into the category of communicative intentions skills. The subscales Coherence 
and Use of Context clearly measure presupposition skills. Although the two 
subscales fall into the same category of skills, they are distinct skills: coherence 
deals with intra-conversational presuppositions, while the use of context deals 
with presuppositions external to the conversation. The CCC subscales 
Inappropriate Initiations and Stereotyped Conversation fit into the category of 
discourse organization skills, dealing with the distinct skills of turn taking and 
topic management, respectively. 
The CCC identifies children with a Pragmatic Composite score at or 
below 132 as children with Pragmatic Language Impairment (PLI). The cut-off 
score of 132 has been identified as a marker for the discrimination of children 
with PLI from children with structural language problems such as SLI (Bishop, 
1998). The content and structure of the questions that comprise the Pragmatic 
Composite are such that this cut-off score should be valid for discerning 
pragmatically impaired children in the general population. This observation lies 
at the foundation of the present study. In addition to discriminating between PLI 
and SLI, the CCC has also proved useful to distinguish children with autism, 
ADHD, William’s syndrome, learning disorders and/or behaviour problems 
from each other (Cohen et al., 1998; Geurts et al., 2004; Laws & Bishop, 2004). 
The fact that the CCC produces distinct profiles for different disorders is taken 
as evidence for the validity of the questionnaire. However, finding distinct 
profiles does not necessarily signify such validity. By means of factor analysis 
the underlying structure of the CCC should be confirmed before such profiles 
are used in clinical practice. In studies by Bishop and Baird (2001) and Geurts et 
al. (2005), reasonable internal consistency scores have been found for clinical 
Screening for Pragmatic Language Impairment 
 29 
groups. However, use within the normal population proved problematic. Laws 
and Bishop (2004) found low reliability and validity of the instrument when 
used within the normal population, a finding which is corroborated for the Dutch 
population by results of Geurts et al. (2005). Based on factor analyses, Geurts et 
al. also concluded that the partitioning of the nine subscales did not apply for the 
Dutch population, which would make the interpretation of results in terms of the 
subscales problematic. These conclusions should not be taken at face value, 
however. First of all, their population was based on a wide age range with a 
mean age of nine. This might have resulted in a less favourable outcome due to 
restriction of range problems. Their results do not exclude the possibility that the 
subscale structure does exist for a younger or more homogeneous group. 
Important pragmatic developments take place in the early school years (Adams, 
2002), so age can be expected to strongly affect the results, especially when 
restriction of range is an issue. Moreover, a model using second order factors 
was not considered, even though this would be more consistent with the 
theoretical expectations. Finally, the factor analyses performed by Geurts et al. 
(2005) included not only the pragmatic subscales, but instead used all subscales. 
It may be argued that the pragmatic subscales might comprise a valid, consistent 
instrument even if the entire set of subscales does not. Since only the pragmatic 
subscales are used for diagnostic purposes, it seems appropriate to focus only on 
those subscales. 
In conclusion, research into the psychometric properties of the CCC in 
clinical studies has produced reasonable results. While the CCC was originally 
designed for children with SLI, its design does not necessarily preclude its use in 
normal populations. The studies in the general population that have been done, 
do not allow for general conclusions to be drawn. The present study attempts to 
fill this gap. It evaluates the reliability (internal consistency), construct validity 
(cross-scale correlations, factor structures and factor loadings) and criterion 
validity of the CCC in a community sample consisting of 1396 Dutch children at 
kindergarten level. Moreover, comparisons are made with a clinical SLI sample. 
Materials and Methods 
Participants and Procedure 
In order to obtain a representative sample, the participants in our study 
were recruited from a pool of primary schools reflecting the more general 
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distribution for the level of urbanization in the Netherlands. After permission of 
parents was granted, a total of 53 primary schools participated in the study. The 
teachers of the four-year old children in kindergarten were asked to complete the 
Dutch version of the CCC (Bishop, 1998; Dutch translation: Hartman, Geurts, 
Bennink et al., 1998). In addition, the teachers were asked to indicate if they 
considered the child in question to be “at risk” and, if so, in which 
developmental areas. In addition to the community sample, a clinical sample of 
children with SLI was recruited from special schools for children with severe 
speech and language impairments. Admittance to these schools has to be 
approved by an independent board, which examines whether the children meet 
the criteria for admission. On average, only children with normal or low-average 
nonverbal intelligence without sensorimotor deficits or psychiatric disorders are 
admitted. In addition, the children should exhibit a low level of language, as 
shown by low scores on criterion-referenced language tests (2 SD below the 
mean).  
The community sample consisted of 1396 kindergarten children with a 
mean age of 4;11 years (SD of 4 months) with boys and girls more or less 
evenly distributed. Ten percent of the community sample consisted of non-
native speakers. Children with a score of 132 or lower on the Pragmatic 
Composite were identified as having PLI. The clinical SLI sample consisted of 
111 children attending special education with a mean age of 4;5 years (SD of 2 
months). Boys were overrepresented in this group (3:1). The clinical SLI sample 
was further divided into two groups on the basis of their CCC Pragmatic 
Composite scores. Those children with a score of 132 or lower were identified 
as having PLI in addition to SLI; those children with a score above 132 were 
identified as having only SLI. 
Statistical Analyses 
Those CCCs with less than 80% of the items completed were omitted 
from the analyses, which resulted in the exclusion of 19 questionnaires for the 
community sample and 1 questionnaire for the clinical sample. Reliability was 
evaluated by computation of the internal consistency of the subscales and of the 
Pragmatic Composite. To test the theoretical model underlying the CCC, we 
computed cross-scale correlations, performed confirmatory factor analyses and 
assessed item-factor loadings. The factor analyses were performed using Amos 
5.0, on the pragmatic subscales only, for the reasons mentioned earlier. Given 
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that χ² tests are sensitive to large sample sizes, alternative goodness of fit indices 
such as the Goodness of Fit Index (GFI) and the adjusted GFI (AGFI) were 
adopted. In order for a confirmatory factor model to provide a good fit, the 
(A)GFI must be higher than .90, though a fit of .85 to .90 may be acceptable in 
some cases (Kline, 1998). In addition, two misfit indices were also applied. The 
Root Mean Square Error of Approximation (RMSEA) should be lower than .05 
to reflect a good fit between the model and the data, while values of up to .08 
indicate a reasonable fit (Browne & Cudeck, 1993). The Standardized Root 
Mean Square Residual (SRMR) should ideally be below .08 to reflect a good fit 
(Hu & Bentler, 1999). Based on the theoretical expectation that the abilities are 
not entirely independent, a second order factor analysis, which allows for two 
levels of structure, was performed as well.  
An assessment of the criterion validity of the CCC was performed using 
the opinions of the teachers with regard to the children’s development. Finally, 
comparisons were made of the scores of children in the community sample to 
those of the clinical SLI group by means of Analyses of Variance (ANOVAs) 
followed by Bonferroni post-hoc t-tests. The percentage of the children scoring 
below the cut-off score of 132 was computed for the 1377 community CCCs and 
110 clinical CCCs. 
Results 
Internal Consistency of the CCC 
Table 2 shows Cronbach's alphas for the CCC subscales and the 
Pragmatic Composite. The measures of internal consistency ranged from .43 
(subscale Interests) to .89 (subscale Speech). The internal consistency measure 
for the Pragmatic Composite was .88. These moderate to high internal 
consistency scores tend to be higher than the ones found in the study by Laws 
and Bishop (2004) and the Dutch study by Geurts et al. (2005). 
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The low internal consistency for the interests subscale (I) is in accordance 
with the findings of other studies. According to Laws and Bishop (2004), the 
symptoms of children with some disorders such as SLI/PLI and autism are 
highly idiosyncratic. Subscale Interests addresses not only questions such as the 
use of difficult words and the amount of factual knowledge, but also how the 
children act socially. These problems are not necessarily correlated for all 
disorders, or even for the typically developing children. 
Construct Validity of the CCC 
In terms of the relation between the subscales of the CCC, high 
correlations were found between the subscales Speech, Syntax and Coherence, 
even though the latter scale was originally intended as a pragmatic subscale. In 
the revised CCC (Geurts, 2007) this subscale has been identified as more of a 
structural language factor. However, as Table 3 shows, the subscale also shows 
high correlations with the pragmatic subscales (C-G). The subscales that are 
used to compute the Pragmatic Composite show moderate to high correlations. 
This is also the case for the subscales measuring autistic behaviour. Whereas the 
subscale Social shows moderate correlations with all other subscales, the 
subscale Interests shows low to insignificant correlations. 
Table 2. Internal Consistency Measures for the CCC in the Community Sample (N = 1377) 
CCC scale Cronbach’s α 
A - Speech .89 
B - Syntax .73 
C - Inappropriate Initiations .70 
D – Coherence .86 
E - Stereotyped Conversation .69 
F - Use of Context .62 
G - Rapport .78 
H - Social .69 
I - Interests .43 
Pragmatic Composite (C-G)  .88 
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Confirmatory Factor Analysis (CFA). In theory, the CCC measures 
distinct skills that are reflected by the subscale division. Five of those subscales 
are said to measure different aspects of pragmatic competence. We therefore 
performed confirmatory factor analyses on the items of the five pragmatic 
subscales, using Amos 5.0. Before analysing, three items were eliminated who 
suffered from restriction of range problems (items 30, 35 and 36). The χ² test 
and the alternative fit indices did not show a good fit (χ² (517) = 5400.733, p < 
.001, GFI = .75, AGFI = .71, RMSEA = .08, and SRMR = .11). Factor loadings 
of the five subscales could be considered moderate to high, varying between .56 
for the subscales Inappropriate Initiations and Rapport to .69 for the subscale 
Coherence. The subscales Stereotyped Conversation subscale and the Use of 
Context subscale each showed only one item with an item loading below .30. 
The remaining subscales did not have items with loadings below .30. 
From a theoretical perspective it can be argued that the components of 
pragmatic competence are not independent. Consequently, it seemed useful to 
apply a second-order factor analysis which allows for two layers of factors, 
where the first or “highest” factor represents an overall pragmatic factor, and the 
second-order factors account for the specific pragmatic abilities. For this 
analysis, the three items with a restricted response range were again eliminated 
from the analyses. The second-order factor model provided an overall 
reasonable fit according to different fit indices (χ² (483) = 2649.08, p < .001, 
GFI = .89, AGFI = .86, RMSEA = .06, and SRMR = .05). The modification 
indices showed that a better fit could be achieved by permitting an additional 
Table 3. Factor Correlations among CCC Subscales in the Community Sample (N = 1377) 
 A B C D E F G H I 
A - Speech -- .76** .05* .72** .16** .40**  .37** .30** ns 
B - Syntax  -- .11** .78** .18** .48**  .42** .30** ns 
C - Inappropriate 
Initiations 
  -- .14** .58** .41** -.09** .22** .10** 
D - Coherence    -- .28** .59**  .57** .47** .09** 
E - Stereotyped 
Conversation 
    -- .46**  .15** .36** .30** 
F - Use of Context      --  .45** .51** .16** 
G - Rapport       -- .53** .19** 
H - Social         -- .33** 
I - Interests         -- 
* p < .05.  ** p < .01 
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cross loading between two questions pertaining to the Use of Context subscale. 
Cross correlations such as this one are to be expected, since many items are not 
pure measures of the subscales they are supposed to reflect. 
Criterion Validity of the CCC 
In order to assess the criterion validity of the CCC, concordance rates 
between the CCC and teacher opinions were computed for the community 
sample. The teachers were asked to report if they thought a child showed 
specific problems in the areas of language, behaviour or development. Measures 
of sensitivity (i.e., number of children correctly identified as having pragmatic 
language impairment using the CCC) and specificity (i.e., number of typically 
developing children correctly identified as typically developing using the CCC) 
were computed. Of the children with a normal Pragmatic Composite, 83.4% 
were indeed judged to be typically developing according to their teachers. Of the 
children with a low Pragmatic Composite, 67.9% were also judged to have 
problems by their teachers. The children who were identified by both teachers 
and the CCC were judged by the teacher to experience mainly a constellation of 
problems (31.6%), language problems (26.4%) or social-emotional problems 
(22.8%).  
As a second measure of criterion validity, prevalence rates of pragmatic 
language problems were computed in the community sample and the clinical 
sample. Using the cut-off score of 132, 8.4% (115 children) of the children in 
the community sample were identified as having PLI. This percentage includes 
children with difficulties due to Dutch not being their native language. When 
these children are excluded from the sample, 7.5% of the children show such 
problems. In this group, boys outnumbered girls by a ratio of 2.6:1. Of the 
children with SLI in special education the percentage of affected children was 
much higher (32.7%, 36 children). In this group, the same gender ratio was 
found. 
Table 4 presents the scores for the non pragmatic subscales according to 
group (community sample vs. clinical sample), and the Pragmatic Composite 
score. The Pragmatic Composite can only be used to compare the non-PLI 
groups to each other or the PLI groups to each other as the groups were 
identified on the basis of this variable. 
On theoretical grounds we would expect the PLI group in the community 
sample to perform better on the structural language subscales than the SLI group 
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and the SLI+PLI group, because they have not been diagnosed with SLI. 
Furthermore, we would expect the typically developing group to outperform 
them all. On both the Speech (A) and Syntax (B) subscales, the community 
sample without PLI (typically developing group) showed significantly higher 
scores than all the other groups. On the Speech (A) subscale, the community 
sample with PLI showed significantly higher scores than both the clinical SLI 
group and the clinical SLI+PLI group. On the Syntax (B) subscale, the 
community PLI group scored at the same level as the clinical SLI group, while 
the clinical PLI group showed scores which are lower than those for both the 
community PLI group and the clinical SLI group. In general, relative to the 
children diagnosed with SLI and especially compared to those children also 
experiencing pragmatic language problems, the children in mainstream 
education with PLI showed relatively intact structural language abilities. 
On the subscales measuring autistic symptoms we would expect to find 
the reverse; that is, we would expect the PLI group in mainstream education to 
perform lower than the groups in special education. This hypothesis is based on 
Table 4. Mean CCC scores for Four Subscales and Pragmatic Composite Scale of Children with 
and without Pragmatic Language Impairment (PLI) in the Community Sample and in the 
Clinical Sample  
 Community sample  Clinical SLI sample   
 1. Typically 
developing 
group 
(n = 1262) 
2. PLI 
(n = 115) 
 3. SLI only 
(n = 74) 
4. SLI + 
PLI 
(n = 36) 
  
CCC Scale Mean  
(SD) 
Mean 
(SD) 
 Mean 
(SD) 
Mean 
(SD) 
F Sig. 
A – Speech 33.29 
(4.02) 
26.57 
(5.63) 
 24.84 
(4.18) 
23.75 
(4.51) 
222.25 1>2,3,4** 
2>4** 
2>3* 
B – Syntax 30.48 
(1.65) 
27.76 
(2.31) 
 27.45 
(2.49) 
25.92 
(1.83) 
204.67 1>2,3,4** 
3,2>4** 
H – Social 31.94 
(2.10) 
27.84 
(3.12) 
 30.64 
(2.32) 
29.44 
(3.17) 
130.65 1>2,3,4** 
2<3,4** 
I – Interests 32.14 
(1.64) 
31.17 
(2.00) 
 31.78 
(1.67) 
30.83 
(1.76) 
17.55 1>2,4** 
3>4* 
Pragmatic 
Composite 
(C-G) 
149.65 
(6.92) 
126.04 
(5.39) 
 142.89 
(6.95) 
125.72 
(5.41) 
69.27/ 
.06a 
1<3** 
* p < .05.  ** p < .01 
a Planned comparisons were used to compare the two PLI groups and the two non PLI samples 
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the notion that the PLI group in mainstream education contains some children 
who show pragmatic language problems due to autism spectrum disorders, 
whereas it is likely that the pragmatic language problems of most children in the 
SLI group are due to their structural language abilities rather than being related 
to autism. For the Social (H) subscale, the typically developing group 
outperformed the other groups, as expected. Also, the community PLI group did 
indeed score significantly lower than both the clinical SLI group and the clinical 
PLI group. The difference between the clinical SLI group and the clinical PLI 
group bordered significance (p=.052), which suggests that PLI does add to the 
social problems also in the clinical group. As for the Interests (I) subscale, the 
clinical PLI group produced lower scores than the clinical SLI group, and the 
mainstream PLI group produced significantly lower scores than the mainstream 
typically developing group. The clinical PLI group did not differ significantly 
from the mainstream PLI group, and the clinical SLI group did not differ 
significantly from the mainstream typically developing group. 
As for the Pragmatic Composite score, the clinical SLI group without PLI 
showed a significantly lower mean than the typically developing group in 
mainstream education, which suggests that reduced structural language abilities 
may indeed hamper pragmatic language abilities. The PLI groups in both the 
community sample and the clinical sample did not differ significantly from each 
other. 
Discussion 
Several conclusions can be drawn on the basis of the present results. First 
of all, the results of this study showed that the internal consistency of the CCC 
and the composite measure for pragmatic competence can be considered good. 
Furthermore, the construct validity of the CCC proved to be reasonable. For our 
community sample, some evidence for an underlying structure of five pragmatic 
abilities was found using a first-order factor model. However, the fit was far 
from perfect. Given that the theoretical framework on pragmatic competence 
supports the existence of an overall pragmatic competence factor which 
subsequently can be subdivided into several pragmatic components, it was our 
expectation that a second-order model would provide a more natural fit for the 
CCC pragmatic subscales. This was indeed the case, as shown by a reasonable 
fit on the different fit indices. 
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In our study, the criterion validity of the CCC as measured in terms of 
concordance with teacher judgments showed the CCC to have considerable 
potential as screening device for pragmatic language impairment. Furthermore, 
of the number of children who were identified and who participated in a 
longitudinal follow-up study, five have since been diagnosed with ADHD, nine 
are under investigation for an autism spectrum disorder and many children now 
show linguistic deficits. This is consistent with the known association between 
pragmatic language problems and these disorders. In contrast, a study by 
Botting, Conti-Ramsden and Crutchley (1997) found that concordances between 
teachers and formal tests were low particularly for tests measuring pragmatic 
competence. We suspect that the reason for this discrepancy is that in the study 
by Botting, Conti-Ramsden and Crutchley teachers were asked specifically 
about pragmatic competence, which is difficult to assess for teachers. In our 
study we asked teachers to assess the development of the children in general. 
The children identified as having PLI using the CCC were described by the 
teachers as having social-emotional problems, language problems or a 
constellation of problems. However, about 16% of the children in our study 
were identified as having problems by their teachers but did not show low scores 
on the CCC. These children may have actually had problems of a different 
nature. In addition, in 32% of the cases where the CCC indicated that the 
children were at risk, the teachers did not identify them as such. 
Our data showed that in the community sample 7-8% of the four-year 
olds in The Netherlands experienced Pragmatic Language Impairment as 
measured with the CCC. Since no estimates are known as to the prevalence of 
PLI within the general population, only estimates of the prevalence of SLI, of 
which PLI is sometimes considered a subgroup, can be used as a point of 
reference. These SLI estimates vary between 2% and 7% (Law, Boyle, Harris, 
Harkness, & Nye, 1998), which is lower than our estimate for PLI by itself. This 
suggests that our selection is composed of both a subset of the SLI population 
and of children from other groups that also exhibit pragmatic language 
problems. The fact that the community PLI sample scores significantly better on 
the structural language scales than both the clinical PLI group and the clinical 
SLI group suggests that not all children of our community PLI sample exhibit 
enough structural language problems to warrant an SLI diagnosis. The 
hypothesis that our community PLI sample contains a non-SLI group is also 
consistent with the finding that the social problems experienced in the 
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community PLI sample are greater than the social problems in both the clinical 
SLI sample and the clinical PLI sample. An alternative explanation for this 
finding might be that our PLI group in the community sample might be 
adversely affected by the fact that their school environment does not meet their 
educational needs. Though our expectation concerning higher rates of autistic 
symptoms in the community sample did not completely match our results, the 
Interests subscale suffers from a low internal consistency, which suggests 
caution in the interpretation of this subscale. 
In closing, the outcomes of this study are important in two respects. First, 
it has been shown that the CCC can be used to screen for pragmatic language 
impairment which is not necessarily linked to structural language problems. The 
fact that we found that the CCC shows good internal consistency and reasonable 
construct validity, combined with the fact that we found a moderate concordance 
between teacher opinions and the Pragmatic Composite cut-off score of 132, 
does imply that the CCC Pragmatic Composite can be used to screen for PLI in 
the community. Given that both early social and language problems often have 
pervasive effects, early detection of such problems via screening may be of 
critical importance. The CCC seems to be a useful tool for performing such 
early detection. An added bonus of the CCC is that it is short and easy to 
administer. Assessing the psychometric validity of the CCC for screening 
purposes is important; however, it constitutes only a first step towards a better 
understanding of pragmatic language problems in the general population. More 
in-depth studies with detailed observations and additional test data are needed to 
further unravel the underlying issues concerning language and social skills. 
Acknowledgements 
We would like to thank the parents and teachers that participated in the 
study. We would also like to thank Dr. Jan van Leeuwe, who provided statistical 
aid. 
Screening for Pragmatic Language Impairment 
 39 
References 
Adams, C. (2002). Practitioner review: The assessment of language pragmatics. Journal of 
Child Psychology and Psychiatry, 43(8), 973-987. 
Adams, C., & Lloyd, J. (2005). Research Report: Elicited and spontaneous communicative 
functions and stability of conversational measures with children who have pragmatic language 
impairment. International Journal of Language and Communication Disorders, 40(3), 333-
347. 
Bishop, D. V. M. (1998). Development of the Children's Communication Checklist (CCC): A 
method for assessing qualitative aspects of communicative impairment in children. Journal of 
Child Psychology and Psychiatry, 39(6), 879-891. 
Bishop, D. V. M., & Baird, G. (2001). Parent and teacher report of pragmatic aspects of 
communication: Use of the Children's Communication Checklist in a clinical setting. 
Developmental Medicine and Child Neurology, 43(12), 809-818. 
Bishop, D. V. M., & Norbury, C. F. (2002). Exploring the borderlands of autistic disorder and 
specific language impairment: A study using standardised diagnostic instruments. Journal of 
Child Psychology and Psychiatry, 43(7), 917-929. 
Botting, N., Conti Ramsden, G., & Crutchley, A. (1997). Concordance between 
teacher/therapist opinion and formal language assessment scores in children with language 
impairment. European Journal of Disorders of Communication, 32(3), 317-327. 
Browne, M. W., & Cudeck, R. (1993). Alternative ways of assessing model fit. In K. A. 
Bollen & J. S. Long (Eds.), Testing Structural Equation Models (pp. 136-162). Newbury 
Park, CA: Sage. 
Cohen, D. J., Menna, R., Vallance, D. D., Barwick, M., Im, N., & Horodezky, N. B. (1998). 
Language, social cognitive processing, and behavioral characteristics of psychiatrically 
disturbed children with previous identified and unsuspected language impairments. Journal of 
Child Psychology and Psychiatry, 39(6), 853-864. 
Geurts, H. M. (2007). Handleiding CCC-2-NL. (Manual CCC-2-NL). Amsterdam: Harcourt 
Test Publishers. 
Geurts, H. M., Hartman, C., Verte, S., Oosterlaan, J., Roeyers, H., & Sergeant, J. A. (2005). 
Psychometrische kwaliteiten en normering van de Nederlandse Children's Communcation 
Checklist (Psychometric qualities and standardisation of the Dutch Children's 
Communication Checklist). Diagnostiek-wijzer, 8(3). 
Geurts, H. M., Verte, S., Oosterlaan, J., Roeyers, H., Hartman, C. A., Mulder, E. J., et al. 
(2004). Can the Children's Communication Checklist differentiate between children with 
autism, children with ADHD, and normal controls? Journal of Child Psychology and 
Psychiatry, 45(8), 1437-1453. 
Hartman, C. A., Geurts, H. M., Bennink, A. C., Verté, S., Roeyers, H., Sergeant, J. A., et al. 
(1998). De drie C's: Children's Communication Checklist [The three C's: Children's 
Communication Checklist, Dutch translation].Unpublished manuscript, Amsterdam: Vrije 
Universiteit. 
Hu, L., & Bentler, P. (1999). Cutoff criteria for fit indexes in covariance structure analysis: 
Conventional criteria versus new alternatives. Structural Equation Modeling, 6, 1-55. 
Chapter 2 
 40
Kline, R. B. (1998). Principles and practice of structural equation modeling. New York: 
Guilford Press. 
Landa, R. J. (2005). Assessment of social communication skills in preschoolers. Mental 
Retardation and Developmental Disabilities, 11, 247-252. 
Law, J., Boyle, J., Harris, F., Harkness, A., & Nye, C. (1998). Screening for speech and 
language delay: A systematic review of the literature. Southampton. 
Laws, G., & Bishop, D. V. M. (2004). Pragmatic language impairment and social deficits in 
Williams syndrome: A comparison with Down's syndrome and specific language impairment. 
International Journal of Language and Communication Disorders, 39(1), 45-64. 
Pickstone, C., Hannon, P., & Fox, L. (2002). Surveying and screening preschool language 
development in community-focused intervention programmes: A review of instruments. 
Child: Care, Health & Development, 28(3), 251-264. 
Roth, F. P., & Spekman, N. J. (1984). Assessing the pragmatic abilities of children: Part 1. 
Organizational framework and assessment parameters. Journal of Speech and Hearing 
Disorders, 49, 2-11. 
   41 
Chapter 3 
Pragmatic Language Impairment and 
Associated Behavioural Problems1 
 
Abstract 
Background: Specific Language Impairment (SLI) is diagnosed when a child shows 
isolated structural language problems. The diagnosis of Pragmatic Language 
Impairment (PLI) is given to children who show difficulties with the use of language 
in context. Unlike children with SLI, these children tend to show relatively intact 
structural language skills while they do exhibit clear communicative deficits. There 
is hardly any research on the relationship between pragmatic competence and 
behavioural problems, existing research suggests a strong relationship, but has only 
been executed on clinical SLI samples. Moreover, it is not known whether pragmatic 
language problems are related to specific types of behavioural problems. Aims: This 
study aims to clarify the incidence and nature of behavioural problems in children 
with PLI using a prognostic design in mainstream education. This design should 
provide valuable insights into the general relationship between PLI and various 
behavioural problems. Methods & Procedures: Teachers completed the Children’s 
Communication Checklist and the Strengths and Difficulties Questionnaire and 
provided additional data for a sample of 1364 children aged 4. Outcomes & 
Results: Within the community sample, pragmatic competence is highly correlated 
with behavioural problems. Pragmatic competence is a good predictor of 
behavioural problems, and once pragmatic competence is accounted for, structural 
language abilities do not predict behavioural problems. Children with pragmatic 
language impairment often show behavioural problems, largely of an externalising 
nature. The most prominent problems are hyperactivity and the lack of prosocial 
behaviour, which reach clinical levels for this group. However, all problem levels 
are elevated compared to typically developing children. Conclusions & 
Implications: Young children with PLI show a wide variety of behavioural 
problems. Early assessment of pragmatic competence may benefit early detection of 
children at risk of behavioural problems. Furthermore, due to the relationship 
between pragmatic competence, behavioural problems and possible underlying 
disorders such as autism and ADHD, early assessment of pragmatic competence 
may also provide an early marker for the detection of autism or ADHD. 
                                                        
1 This chapter will be published as: Ketelaars, M.P., Cuperus, J.M., Jansonius, K., & 
Verhoeven, L. (in press). PLI and associated behavioural problems. International Journal of 
Language and Communication Disorders (2009), DOI: 10.1080/13682820902863090 
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Introduction 
Pragmatic Language Impairment (PLI) is usually classified as a subtype 
of Specific Language Impairment (SLI), a broad category of language problems 
pertaining to structural aspects of language. Children with SLI experience 
problems in production and/or comprehension of language, though other 
abilities, such as intelligence, are intact. In contrast, the term PLI is used to 
describe children who have relatively intact phonology, syntax and verbal 
fluency, but who do exhibit communicative problems related to understanding 
and conveying intentions, the ability to adhere to the needs of a conversational 
partner, and discourse management skills (Landa, 2005). This paper examines 
the behavioural problems of children with PLI. Before going into issues 
regarding behavioural problems we will first shed some light on PLI itself. 
The diagnostic classification of PLI is much disputed since the term has 
come into use. Discussion on the validity of the term has mainly been caused by 
the symptom resemblance of PLI with autism spectrum disorders such as PDD-
NOS and Asperger’s syndrome (Boucher, 1998; Shields et al., 1996). Pragmatic 
language problems are clearly part of the symptoms of children with autism 
spectrum disorders (Baron Cohen, 1988; Frith, 1989). However, this does not 
preclude the possibility that pragmatic language problems can occur separately 
from autism. Some evidence that PLI can indeed occur separately from autism is 
provided by studies by Bishop (2000) and Bishop and Norbury (2002), who 
show that children with PLI do not necessarily show the triad of impairments 
(communication, social interaction and interests) that has been reported in 
individuals with autism. Moreover, they report on the existence of a group of 
children with marked pragmatic problems who do not show any autistic 
symptoms. Nevertheless, discussion on the possible overlap between PLI and 
autism is still ongoing. 
In addition to the possible overlap between PLI and autism, 
(socio)pragmatic language problems can also occur as a secondary consequence 
of structural language problems (e.g. Gertner, Rice, & Hadley, 1994; Redmond 
& Rice, 1998). The restricted language skills of children may inhibit social 
experiences, which in turn can lead to inappropriate language use. The current 
classification of PLI as a standard subtype of SLI is debatable, however. More 
recently pragmatic language impairment has also been named in research into 
the linguistic (dis)abilities of children with ADHD (Camarata & Gibson, 1999). 
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Research into the relationship between PLI and behavioural problems is 
relatively scarce and has only been executed using groups of children with SLI 
and/or children with autism spectrum disorders (Botting & Conti-Ramsden, 
2000; Conti-Ramsden & Botting, 2004; Farmer & Oliver, 2005). Research into 
the relationship between behavioural problems and pragmatic competence in the 
general population is lacking entirely. In contrast to the state of affairs regarding 
PLI, the relationship between behavioural problems and SLI has been well 
researched. However, due to the diagnostic ambivalence of PLI, these results do 
not transfer directly to PLI. In the present study, we therefore investigate the 
relationship between PLI and behavioural problems in detail, using a prognostic 
design in the general population that does not assume that PLI is a subtype of 
SLI. The behavioural problem profiles found in this study will not only shed 
more light on the diagnostic classification of PLI compared to SLI, but it will 
also benefit the treatment of children with pragmatic language problems. 
The association between language impairments in general and 
behavioural problems is well established in the literature. A large body of 
research shows that many children with a language impairment show 
behavioural problems, and conversely that many children with psychiatric 
diagnoses show previously unidentified language impairments. For example, 
Stevenson and Richman (1978) found that of a sample of language impaired 
children in the general population, roughly 59 percent showed additional 
behavioural problems, compared to only 13 percent of the typically developing 
children. Noterdaeme and Amorosa (1999) found even higher percentages of 
psychiatric disorders, up to 80 percent for a group of children with SLI. Among 
the most consistently reported behavioural problems are attention problems, 
aggression, excessive shyness and inhibition problems. According to 
Noterdaeme and Amorosa, about 50 percent of the children with a language 
disorder could be classified as having AD(H)D and about 20 percent showed 
emotional disturbance. A similar conclusion was arrived at by Bruce, Thernlund 
and Nettelbladt (2006). However, Coster, Goorhuis-Brouwer, Nakken and 
Spelberg (1999) suggested that SLI is most often accompanied with social 
withdrawal, and not with externalizing problems. The differences found in these 
studies can possibly be explained by the fact that the studies used different age 
groups. Young children with language delays often exhibit externalising 
behavioural problems, while older children tend to resort to internalizing 
problems (Gallagher, 1999). 
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In addition to age, another important differentiating factor in the 
behavioural problems is found in the nature of the language problems. Several 
authors found that the prevalence of psychiatric disorders was highest in 
language impaired groups and least extensive in speech impaired groups (Baker 
& Cantwell, 1982; Beitchman et al., 1996; Cantwell & Baker, 1987). In an 
attempt to clarify the relationship between language disorders and behavioural 
disorders, Cantwell and Baker (1987) found that speech impairment was 
accompanied by behavioural problems in 31 percent of the cases. Combined 
speech/language problems resulted in 58 percent comorbid problems, and of the 
children with receptive language impairment, 73 percent showed behavioural 
problems. In a longitudinal follow-up, Redmond and Rice (2002) found that 
behavioural problems such as attention deficit show a general decrease, whereas 
social problems are less likely to decrease. In a community sample, Tomblin, 
Zhang and Buckwalter (2000) found a modest risk ratio for behavioural 
problems of 1.5 for children with language problems, compared to risk ratios of 
3 or higher for clinically referred samples. 
None of the studies mentioned here included pragmatic language 
problems as a category or even as a component of a more general language 
impairment measure. Since pragmatic language problems are situated in the 
realm of social behaviour, it can be expected that risk ratios run higher for at 
least some behavioural problems. Two studies are available that investigate the 
relation between behavioural problems and pragmatic language problems. A 
study by Farmer and Oliver (2005) unfortunately does not use a prognostic 
design in that their sample contains only children with disorders such as SLI and 
autism spectrum disorders. The researchers apply the label pragmatically 
impaired to a group of children with speech and language difficulties who are 
also suspected of an autism spectrum disorder. Moreover, they only found a 
significant relationship between psychiatric disorders and behavioural problems 
when they combined all clinical groups into an overall sample which was not 
representative of any population. This makes it impossible to generalize the 
results of this research. Botting and Conti-Ramsden (2000) used a more solid 
criterion of the identification of children with PLI in their study, albeit not a 
standardized criterion. They report on a high rate of behavioural problems 
within the clinical range for a group of children with higher order processing 
difficulties (which consist of children with semantic pragmatic problems as well 
as children with lexical syntactic problems). However, they used a relatively 
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narrow tool to assess behavioural problems. In a follow up study (Conti-
Ramsden & Botting, 2004) they actually measured a wide variety of behavioural 
problems, in combination with a questionnaire that measures pragmatic 
competence. However, in this follow up they do not provide separate results for 
the subgroups with and without PLI as they did in their first study, and neither 
did they report on specific types of behavioural problems in relation to 
pragmatic competence. Their finding that pragmatic competence and 
behavioural problems are highly correlated does stress the importance of in-
depth investigation into behavioural problems in children with pragmatic 
language problems. 
When researching behavioural problems in relation to pragmatic 
competence, one cannot ignore the possibility of gender differences, which may 
occur in the incidence as well as the nature of the behavioural problems. 
Evidence for differences in the nature of behavioural problems has been found 
in community samples as well as clinical samples, though in the latter the role of 
gender is often left unreported. Studies on community samples (Leaper, 1991) 
have suggested that gender differences are apparent in young children, with boys 
establishing dominance in conversation and showing behavioural problems of an 
externalizing nature. Conversely, girls often use polite strategies in conversation 
and tend to show mainly internalizing behavioural problems. In contrast, 
Plomin, Price, Eley, Dale and Stevenson (2002) did not find gender differences 
in behavioural problems in their community sample. Clinical studies on gender 
differences in behavioural problems show mixed results. While Noterdaeme and 
Amorosa (1999) could not find gender differences for a clinical sample of 
children with a language impairment, Benasich, Curtiss and Tallal (1993) found 
that while hyperactivity occurred in both girls and boys with language disorders, 
social withdrawal was common only in language impaired girls. Evidence as to 
the differential effect of gender on the incidence of behavioural problems comes 
from a study of Beitchman, Hood and Inglis (1990). They found that language 
impaired girls show a much higher risk for behavioural problems than language 
impaired boys in the realm of attention deficits and emotional disorders. To 
explain this, Beitchman et al. use Taylor and Ounsted’s observation (1972) on 
disorders with uneven sex ratios, which states that the severity of symptoms is 
often worse for the group of children who are less often affected, and the fact 
that language impairment is skewed in the direction of boys. According to 
Beitchman et al. this in turn could also lead to vulnerability in other areas such 
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as behaviour. All in all, there are definite clues that the behavioural problems of 
language impaired boys and girls may differ in both incidence and nature. 
Although the main focus of this paper is not on gender differences per se, we 
will consider boys and girls separately in order to identify possible differences 
between genders, and in order to avoid mixing groups with significantly 
different properties in our statistical analyses. 
Summarizing, there is research on behavioural problems and language 
problems in general, and in specific on behavioural problems and SLI in 
specific. The relationship between pragmatic competence and behavioural 
problems however, has not been researched in-depth yet; existing research has 
only investigated clinical SLI samples. To fully understand the relationship 
between pragmatic competence, behavioural problems, and gender, a prognostic 
approach in mainstream education is required. Such an approach is followed in 
the present study, which examines a sizeable group of children aged four from 
mainstream education. Since one of our aims was to benefit early identification 
of Pragmatic Language Impairment, our participants consisted of first graders 
(generally four years old). It was our hypothesis that pragmatic language 
problems and behavioural problems would typically manifest themselves during 
these earl school years, since the children would have to adapt to their social and 
academic environment. By examining this group of children, this study will 
attempt to find an answer to the following questions:  
1. To what extent are pragmatic competence and behavioural problems 
related in the community sample? 
2. What is the incidence and nature of behavioural problems in 
children with pragmatic language impairment? 
Methods 
Participants and Procedure 
In order to obtain a representative sample, the participants in our study 
were recruited from a pool of primary schools reflecting the distribution of 
urbanization levels in the Netherlands. After permission of parents was granted, 
a total of 53 primary schools participated in the study. Teachers of four-year old 
children attending first grade were asked to complete the Dutch version of the 
Children’s Communication Checklist (CCC; Bishop, 1998; Dutch translation: 
Hartman, Geurts, Bennink et al., 1998) and the Dutch version of the Strengths 
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and Difficulties Questionnaire (Goodman, 1997; Dutch version: Van Widenfelt, 
Goedhart, Treffers, & Goodman, 2003). The resulting sample consisted of 1364 
first grade children (678 boys, 673 girls and 13 children of which gender was 
not disclosed) with a mean age of 4;11 years (SD of 4 months). Ten percent of 
the sample consisted of non-native speakers. Since we applied a prognostic 
design, all children participated in the study, regardless of whether they had a 
diagnosis of any kind. Of the participating children, six children had a diagnosis 
at the time (two children with ADHD, three children with an autism spectrum 
disorder and one child with a language disorder). In addition, nine children were 
described as having a general developmental delay. Furthermore, many children 
were marked by teachers as showing some problems relating to language and/or 
socio-emotional development.  
Materials 
Pragmatic Competence. The Children’s Communication Checklist (CCC; 
Bishop, 1998; Dutch translation: Hartman, Geurts, Bennink et al., 1998) is a 
questionnaire that can be used to identify pragmatic language problems in 
children with SLI, to be completed by either teachers or parents. The CCC has 
nine subscales with two (Speech and Syntax) pertaining to the structural aspects 
of language, two (Social and Interests) pertaining to aspects of autistic 
behaviour. The five remaining subscales pertain to pragmatic language skills 
(Inappropriate Initiation, Coherence, Stereotyped Conversation, Use of Context 
and Rapport) and are summed to form an overall Pragmatic Composite. Children 
with a Pragmatic Composite score at or below 132 are identified as children 
with Pragmatic Language Impairment (PLI). The cut-off score of 132 has been 
identified as a marker for the discrimination of children with PLI from children 
with structural language problems such as SLI (Bishop, 1998). 
Behavioural Problems. Teachers assessed behaviour problems using the 
Strengths and Difficulties Questionnaire (Goodman, 1997; Dutch version: Van 
Widenfelt et al., 2003). The SDQ is a questionnaire which measures behavioural 
strengths and difficulties of children in the age of 3 to 16. It consists of 5 
subscales: Emotional symptoms, Conduct problems, Hyperactivity/inattention, 
Peer problems, and a positive scale which records Prosocial behaviour. The four 
negative scales combine to form the Total difficulties score. Norm scores vary 
from normal to abnormal (which consists of the highest scoring 10% of the 
community sample). A borderline score is given when the child in question 
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scores between 20% and 10% of the community sample. For this study, British 
norms were used as a reference. The validity of the SDQ has been found to be 
adequate compared to the Child Behavior Checklist (CBCL; Achenbach, 1991), 
and the questionnaire has the added benefit that it is short to administer. 
Statistical Analyses 
Analysis of the data involved a multivariate analysis of variance 
(MANOVA) with gender as an independent variable over the community 
sample as a whole, to find whether differences existed in pragmatic competence 
and behavioural problems according to gender. Next, partial correlations were 
computed between pragmatic competence and behavioural problems, controlling 
for gender. Bonferonni corrections were applied to control for multiple 
comparisons. Hierarchical regression analyses were performed using the Total 
difficulties score and Prosocial behaviour as dependent variables. In the models, 
structural language abilities (Subscales A and B of the CCC) were first included. 
The second step consisted of the independent variables gender, pragmatic 
competence and autistic behaviour (Subscales H and I of the CCC). Finally, 
means of behavioural problems were computed for children with Pragmatic 
Language Impairment and the group without these problems (i.e. typically 
developing children) and subsequently compared using a MANOVA with group 
and gender as independent variables. Percentages of children in both groups 
scoring above the threshold are shown in Figure 1. For the MANOVAs, partial 
eta squared values (ηp2) are reported as an index of effect size. Small effect sizes 
are operationalized as .01, medium and large effect sizes are operationalized as 
.06 and .14 respectively (Cohen, 1988). 
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Results 
General Descriptives 
Means and standard deviations of pragmatic language abilities and 
behavioural problems for the entire sample according to gender are presented in 
Table 1.  
Using a MANOVA with gender as an independent variable, a significant 
effect was visible (Wilks’ lambda = .88; F(14, 1086) = 10.75, p < .001, η2p = 
.12). In general, boys showed significantly lower scores on the CCC subscales, 
indicating lower pragmatic competence. Moreover, they showed significantly 
higher scores on all but one of the SDQ behavioural problem scales. The 
Table 1. Mean Performance Scores of CCC Subscales and SDQ Subscales 
 Girls 
(n = 553) 
Boys 
(n = 548) 
    
Subscale Mean (SD) Mean (SD) F df p ηp2 
Pragmatic competence       
CCC Speech (A)   33.53 (4.09)   32.40 (4.65) 18.39 1, 1099 .000 .016 
CCC Syntax (B)   30.54 (1.81)   30.15 (1.78) 12.60 1, 1099 .000 .011 
CCC Inappropriate initiations 
(C) 
  27.83 (2.23)   27.50 (2.28) 6.01 1, 1099 .014 .005 
CCC Coherence (D)   32.54 (3.42)   31.42 (3.77) 26.67 1, 1099 .000 .024 
CCC Stereotyped 
conversation (E) 
  28.65 (1.91)   27.95 (2.36) 29.38 1, 1099 .000 .026 
CCC Use of context (F)   29.25 (2.20)   28.43 (2.68) 31.39 1, 1099 .000 .028 
CCC Rapport (G)   31.53 (2.50)   30.80 (2.86) 20.25 1, 1099 .000 .018 
CCC Social (H)   32.06 (2.10)   31.30 (2.66) 27.33 1, 1099 .000 .024 
CCC Interests (I)   32.28 (1.57)   31.88 (1.84) 15.19 1, 1099 .000 .014 
Pragmatic Composite (C-G) 149.81 (8.31) 146.10 (9.99) 44.89 1, 1099 .000 .039 
 [111-162]a [108-162] a     
Behavioural problems       
SDQ Emotional symptoms   1.07 (1.62)   1.06 (1.62) 0.02 1, 1099 .894 .000 
SDQ Conduct problems   0.56 (1.12)   1.16 (1.60) 53.01 1, 1099 .000 .046 
SDQ 
Hyperactivity/inattention 
  1.94 (2.25)   3.39 (2.77) 91.92 1, 1099 .000 .077 
SDQ Peer problems   1.11 (1.48)   1.31 (1.60) 4.24 1, 1099 .040 .004 
SDQ Prosocial behaviour   7.50 (2.26)   6.44 (2.61) 51.90 1, 1099 .000 .045 
Total difficulties score   4.68 (4.04)   6.92 (5.29) 62.47 1, 1099 .000 .054 
 [0.00-24.50] a [0.00-27.50] a     
a Range of scores. 
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behavioural problem scale Emotional symptoms did not yield a significant 
gender difference (p = .89). However, this scale indicated low problem levels for 
both boys and girls. 
Correlations between SDQ Subscales and CCC Subscales 
To find whether the different pragmatic language abilities were associated 
with different behavioural problems, correlations were performed, controlling 
for gender. Table 2 presents the correlations. 
Overall, the subscale Emotional symptoms showed low correlations with 
the CCC subscales. This may be related to the fact that emotional symptoms are 
a relatively infrequent phenomenon in the population of four year olds. The 
correlation between the subscale Emotional symptoms and the Pragmatic 
Composite was moderate. Conduct problems were also relatively infrequent and 
showed low to moderate correlations with the CCC scales. However, the 
Hyperactivity/inattention subscale as well as the Peer Problems subscale, the 
Prosocial behaviour subscale and the Total difficulties score showed overall 
moderate to high correlations with the CCC subscales, with lower correlations 
for the structural language scales and the Interests subscale. Overall, the 
structural language scales (Speech and Syntax) yielded lower correlations 
compared to the subscales measuring pragmatic competence. 
Table 2. Partial Correlations between Subscales of the CCC and Subscales of the SDQ 
(controlling for gender) 
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CCC Speech -.15** -.11* -.31** -.25**  .20** -.33** 
CCC Syntax -.18** -.13** -.37** -.21**  .24** -.36** 
CCC Inappropriate initiations  .05 -.27** -.47** -.15**  .06 -.40** 
CCC Coherence -.24** -.21** -.44** -.33**  .39** -.49** 
CCC Stereotyped conversation -.21** -.28** -.40** -.25**  .15** -.45** 
CCC Use of context -.24** -.39** -.55** -.34**  .36** -.61** 
CCC Rapport -.38** -.19** -.25** -.41**  .47** -.46** 
CCC Social -.38** -.40** -.40** -.73**  .50** -.70** 
CCC Interests -.19** -.14**  .04 -.36**  .20** -.25** 
Pragmatic Composite -.33** -.37** -.60** -.43**  .43** -.69** 
* p < .05 after Bonferroni correction for number of correlations. ** p < .01 after Bonferroni 
correction for number of correlations. 
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Regression Analysis 
A hierarchical multiple regression analysis (enter method) was conducted 
using the behaviour problems as measured with the Total difficulties score of the 
SDQ as dependent variable. In Step 1 we included structural language abilities 
(subscales Speech and Syntax). In Step 2 we added gender, pragmatic 
competence and autistic behaviours (subscales Social and Interests). Step 1 
resulted in a significant model (F (2, 1108) = 106.178, p < .001), explaining 14.8 
percent of the variance. The final model was also significant F (6, 1204) = 
324.987, p < .001, explaining 61.6 percent of the variation in the Total 
difficulties score. Table 3 shows the final results of the regression analysis. 
In this model, pragmatic competence was the most important predictor (p 
< .001), followed by social behaviour (H) (p < .001). Gender also accounted for 
some of the variance in the Total difficulties score. However, its effect size was 
small. Structural language abilities did not predict behavioural difficulties, once 
the variables of Step 2 were included in the analysis. 
Table 3. Summary of Hierarchical Regression Analysis for Variables Predicting Total 
Behavioural Problems  
Variable B SE B ß 
Step 1    
     Speech (A) -.16  .04  -.15** 
     Syntax (B) -.68  .10  -.26** 
Step 2    
     Speech (A)   .01  .03   .00 
     Syntax (B)   .08  .08   .03 
     Gender -.72  .17 -.08** 
     Pragmatic language abilities (PC) -.22  .01 -.44** 
     Social (H) -.85  .05 -.43** 
     Interests (I) -.08  .05 -.03 
Note. R2 = .15 for Step 1, .62 for Step 2; ∆R2 = .47 for Step 2 (ps < .001). 
* p <  .05. **p < .01 
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The same procedure was applied using Prosocial behaviour as a 
dependent variable. Step 1 resulted in a significant model (F(2, 1110) = 41.963, 
p < .001), though it could explain only 6.3 percent of the variance. The addition 
of Step 2 resulted in a significant model (F(6, 1106) = 84.928, p < .001) 
explaining a total of 29.4 percent of the variance. In this model Social behaviour 
(H) could be identified as the most important predictor (p < .001), followed by 
pragmatic competence (p < .001), gender (p < .001) and Interests (I) (p < .05). 
As with the first regression analysis, structural language abilities did not predict 
behavioural difficulties, once the variables of Step 2 were included in the 
analysis. Table 4 shows the final results of the regression analysis. 
Differences between Typically Developing Children and Children with 
Pragmatic Language Impairment 
The differences in behavioural problems between typically developing 
children and children with pragmatic language impairment (PLI), defined by a 
score of 132 or lower on the CCC, were analyzed using a MANOVA with group 
and gender as independent variables. No interaction effects were found between 
group and gender. However, there were main effects for both group (Wilks’ 
lambda = .80; F(5, 1340) = 67.53, p < .001, η2p = .20) and gender (Wilks’ 
lambda = .97, F(5, 1340) = 7.10, p < .001, η2p = .03). Concerning the main effect 
of gender, boys scored higher on the Total difficulties score and on the scales 
measuring Conduct problems and Hyperactivity/inattention. In addition, they 
scored lower on the positive scale measuring Prosocial behaviour. The subscale 
Table 4. Summary of Hierarchical Regression Analysis for Variables Predicting 
Prosocial Behaviour 
Variable B SE B ß 
Step 1    
     Speech (A)  .03 .02  .06 
     Syntax (B)  .29 .06  .21** 
Step 2    
     Speech (A) -.02 .02 -.04 
     Syntax (B)  .07 .05  .05 
     Gender  .50 .12  .10** 
     Pragmatic language abilities (PC)  .05 .01  .19** 
     Social (H)  .37 .03  .36** 
     Interests (I)  .08 .04  .05* 
Note. R2 = .06 for Step 1, .29 for Step 2; ∆R2 = .23 for Step 2 (ps < .001). 
* p <  .05. **p < .01 
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Peer problems yielded a trend bordering significance (p = .05). As for the main 
effect of group, the PLI group as a whole showed more behavioural problems 
(all effects were statistically significant, ps <.001). Table 5 reports the mean 
scores and standard deviations. 
To highlight the clinical status of the behavioural problems, Figure 1 
shows the percentages of children in each group with normal scores, borderline 
scores and abnormal scores on the SDQ. The subscales Hyperactivity/inattention 
and Prosocial behaviour yield especially large differences. Whereas 3.9% of the 
girls and 10.4% of the boys in the typically developing group show abnormal 
hyperactivity scores, 32.4% of the girls and 56% of the boys in the PLI group 
show hyperactivity/inattention problems. Thus, using abnormal scores as a 
reference, girls and boys with pragmatic language impairment have a risk ratio 
of 8.4 and 5.4 respectively. Regarding the Prosocial behaviour scale, the only 
positive scale in the SDQ, the risk ratios for girls and boys in the PLI group are 
2.3 and 3.8. For the Total difficulties score the risk ratios are 12.3 and 11.3 
respectively. 
Table 5. Means and Standard Deviations of Behavioural Problems for Children with 
Pragmatic Language Impairment and Children without Pragmatic Language Impairment 
 Typically developing children Children with pragmatic 
language impairment 
Subscale Girls (n = 635) Boys (n = 602) Girls (n = 36) Boys (n = 75) 
Emotional symptoms 1.01 (1.58) 0.91 (1.43) 2.19 (2.01) 2.34 (2.37) 
Conduct problems 0.52 (1.08) 0.91 (1.37) 1.52 (1.66) 2.43 (2.28) 
Hyperactivity/inattention 1.87 (2.11) 2.95 (2.48) 5.27 (2.77) 6.51 (2.66) 
Peer problems 1.08 (1.41) 1.18 (1.45) 2.72 (2.30) 3.24 (2.08) 
Prosocial behaviour 7.55 (2.21) 6.61 (2.49) 5.07 (2.98) 4.28 (2.70) 
Total difficulties score 4.48 (3.73) 5.94 (4.35) 11.70 (4.44) 14.53 (5.30) 
 [0.00-.21.00] a [0.00-22.25] a [2.25-24.50] a [5.00-27.50] a 
a Range of scores. 
 
  
Figure 1. Distribution of Children over SDQ Norm Groups. 
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Conclusions and Discussion 
From the present study several conclusions can be drawn. First of all, 
pragmatic competence and behavioural problems are clearly related, a finding 
which generalizes the results found for an SLI population by Botting and Conti-
Ramsden (2004) to the general population. Though all behavioural problems 
show some association with pragmatic competence, hyperactivity shows 
especially high correlations. The structural language scales did not show high 
correlations with behavioural problems, indicating normal probability of 
behavioural problems for children with speech and syntax problems. This 
pattern of correlations is similar to the correlations found in the study of Farmer 
and Oliver (2005), who showed that hyperactivity was highly related to 
pragmatic competence in a group of children clinically diagnosed with SLI or an 
autism spectrum disorder, although they did not find a significant relationship 
when the groups were separated.  
In terms of prediction our data showed that in our community sample, 
pragmatic competence and gender could be identified as important predictors for 
behavioural problems, whereas structural language problems did not predict 
behavioural problems once the other predictors were included. We also 
conducted separate hierarchical regression analyses on the typically developing 
subgroup and the PLI subgroup of our sample. The results were largely similar, 
though interestingly gender did not function as a predictor for the PLI group. 
This might have been caused by the relatively small number of girls in the PLI 
group. 
Since higher rates of behavioural problems are sometimes reported in 
families with a low socio-economic status, we performed an additional 
regression analysis on the community sample using the mean educational level 
of parents. Although the results showed that SES was a significant predictor, its 
effect size turned out to be small. 
In addition to our analyses on the community sample, we examined the 
incidence and distribution of behavioural problems in children with pragmatic 
language impairment. As expected, children with PLI show higher rates of 
behavioural problems compared to typically developing children. Of the 
behavioural problems, the most prominent among these children were 
hyperactivity and the lack of prosocial behaviour, which reached clinical levels 
and yielded high risk ratios. However, all behavioural problems showed 
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elevation compared to the group of typically developing children. This is 
reflected in the risk ratios for the total difficulties scale, which are even higher 
than the risk ratios for the individual problem scales. The finding of high rates of 
hyperactivity in children with PLI, combined with the high correlation between 
pragmatic competence and hyperactivity in the community sample might be 
related to the recent discovery of pragmatic language problems in children with 
ADHD. This is supported by findings of Geurts et al. (2004) who found that 
children with ADHD showed pragmatic problems especially in the realm of 
inappropriate initiations.  
As expected, the percentages of behavioural problems of both the entire 
community sample and the PLI subgroup differed according to gender. In the 
entire community sample, boys exhibited lower pragmatic competence and 
higher rates of behavioural problems. However, in the PLI subgroup, our study 
found no evidence of more negative behavioural outcomes in language impaired 
girls, which is in contradiction with the results of Beitchmann, Hood and Inglis 
(1990). On the contrary, girls tended to show fewer behavioural problems. Still, 
the differences in problem levels between boys and girls are smaller in the PLI 
group than in the typically developing group. The lack of a gender reversal 
effect in our results might be explained by the fact that, in contrast with 
Beitchmann’s study, girls did not show more severe language problems than 
boys. Another explanation may be found in the fact that the children in our study 
were part of a community sample rather than a clinical sample and that the main 
focus of our study was pragmatic competence rather than structural language 
abilities. 
The results of this study confirm that the known relationship between 
language problems in general and behavioural problems also applies to 
pragmatic language problems. To the knowledge of the authors, this relationship 
has heretofore not been confirmed using a community sample. However, it 
should be acknowledged that this study has some limitations. First, the use of 
questionnaires provides us with indirect measures of children’s pragmatic 
competence and behavioural profiles. The use of teacher questionnaires may 
have lead to a possible bias in that the same persons have evaluated children’s 
pragmatic competence and behavioural profiles. Direct observation of behaviour 
as well as the use of multiple informants may have yielded a more 
comprehensive picture. Furthermore, we identified children with PLI based on 
the CCC cut-off score only. Studies have suggested that the CCC alone can not 
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be used to diagnose PLI. However it is, to our knowledge, the only widely used 
instrument available for identification of linguistic problems of a pragmatic 
nature. As such, the choice of instruments is limited, and though results should 
be treated carefully, analyses performed by the authors on the validity and 
reliability of the CCC did indicate that the CCC has enough potential to 
adequately screen for pragmatic language problems.  
Another limitation concerns the design of the study. Since the design of 
the present study is cross-sectional, no real claims can be made regarding the 
causal relation between behavioural problems on the one side and pragmatic 
language problems on the other. We are in need of longitudinal studies in order 
to come to more definite answers in this respect. This would also shed more 
light on the pervasiveness of the pragmatic language problems, since it would be 
important to understand whether part of the problems could be due to 
immaturity rather than part of a disorder of any kind. Although pragmatic 
language abilities improve rapidly at a young age, they are not fully developed 
at this early age. As Bishop (2000) suggests, whereas the communicative 
difficulties of children with SLI can be said to occur as a consequence of 
immaturity, the communicative difficulties of children with autism reflect more 
of a qualitative problem. The fact that our study shows that behavioural 
problems can be explained by pragmatic problems, and that structural language 
problems do not account for these problems when pragmatic competence is 
accounted for, does suggest that structural language problems alone do not 
account for the extensive nature of the problems. This could indicate that the 
pragmatic language problems cannot simply be dismissed as immaturity, 
although it is too early to draw any definitive conclusions. 
We chose a prognostic design in a community sample to be able to 
answer some questions pertaining to the general relationship between pragmatic 
competence and behavioural problems. This meant we also included children 
with an ethnic background in our sample. To find whether the results of the non-
native speakers resulted in a distorted view on the relationship between 
pragmatic competence and behavioural problems we conducted some analyses 
on the non-native population. Though we did find that the non-native speakers 
showed a slightly lower pragmatic competence in combination with higher rates 
of behavioural problems, repetition of the analyses without the non-native 
speakers did not result in a different outcome. 
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From the present study, several clinical implications can be drawn. The 
results found by the present study imply that increased efforts to detect 
pragmatic language problems at an early age may be in order, for several 
reasons. First of all, pragmatic language problems are associated with 
behavioural problems, much more so than structural language problems. In fact, 
our results show that structural language abilities do not explain unique variance 
once pragmatic competence is accounted for. The risk ratios in this study 
indicate that already at age four, children with pragmatic language impairment 
show serious behavioural problems with risk ratios of up to 12.3. Whereas 
structural problems are generally well detected in the school environment, 
pragmatic language problems turn out to be more difficult to detect and often 
remain underexposed. Increased efforts to detect pragmatic language problems 
at an early age may benefit the early detection of children at risk of behavioural 
problems. 
Secondly, the presence of pragmatic language problems may possibly be 
used as a marker for possible underlying disorders. Pragmatic language 
problems have been found in children with developmental problems such as 
autism and ADHD, and symptoms of such developmental problems often 
consist of behavioural problems. Although the connection is not definite, the 
strong relationship between pragmatic language problems and behavioural 
problems could partly be caused by possible underlying disorders whose 
symptoms include both pragmatic language problems and behavioural problems. 
Since ADHD and lesser variants of autism are often only diagnosed at a later 
age than the ages investigated in this study, the use of instruments to assess 
pragmatic language could lead to marked improvements in the early detection of 
these disorders. More research would be required in order to confirm the 
feasibility of this approach to early detection. 
In conclusion, the results presented in this paper show a strong 
connection between pragmatic language problems and behavioural problems. In 
the light of this finding, it can be expected that increased attention to early 
detection of pragmatic language problems may improve the early detection of 
at-risk children, enabling more timely and hopefully more accurate treatment. 
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Chapter 4 
Semantic Abilities in Children with PLI: 
The Case of Picture Naming Skills1 
 
Abstract 
Purpose: The semantic abilities of children suffering from Pragmatic Language 
Impairment (PLI) are subject to debate. This paper investigated picture naming and 
definition skills in five-year-olds with PLI in comparison to typically developing 
children. Method: 81 children with PLI and 81 age-matched typically developing 
children completed receptive vocabulary, picture naming, and definition tasks. 
Results: The PLI group attained lower scores on both the receptive vocabulary task 
and the picture naming task. Word length and frequency affected naming accuracy in 
both groups. Children with PLI showed higher numbers of semantic errors, non-
related errors, and omissions and circumlocutions. The error type distribution 
differed between groups: the PLI group showed disproportionate levels of non-
related errors. In the definition task, children with PLI showed lower information 
accuracy for the accurately named pictures, and comparable accuracy for incorrectly 
named pictures. Qualitative analysis suggested a high incidence of pragmatically 
inappropriate definitions for the PLI group. Naming accuracy for both groups 
improved equally after semantic cues were given. Conclusions: These findings 
suggest a possible deficit in object identification and/or naming selection. It might 
be premature to conclude that children with PLI show normal semantic abilities. The 
results are largely consistent with a general language delay, however there is also 
some evidence of a qualitative difference between both groups. 
                                                        
1 This chapter has been invited for resubmission as: Ketelaars, M.P., Hermans, S.I.A., 
Cuperus, J., Jansonius, K., & Verhoeven, L. (resubmitted). Semantic abilities in children with 
PLI: The case of picture naming skills. 
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Introduction 
Children with Pragmatic Language Impairment (PLI) are characterized by 
problems understanding and applying social rules in language (Bishop, 2000; 
Van Balkom & Verhoeven, 2004). Although this is its distinguishing 
characteristic, PLI has also been associated with subtle semantic problems (e.g., 
Botting & Adams, 2005). The exact nature of these semantic problems and their 
underlying mechanisms are still subject to debate (Botting & Conti-Ramsden, 
1999). The present paper investigates semantic abilities in children with PLI 
using a picture naming and definition task. This design may shed more light on 
the exact symptoms experienced by these children in the area of semantic 
problems. 
In linguistics, semantics refers to the study of the meaning of words, 
sentences and texts. In language pragmatism, semantics are a relevant factor due 
to the fact that the meaning of words differs according to the social contexts they 
are used in (Vogindroukas, Papageorgiou, & Voastanis, 2003). In fact, early 
studies reporting on pragmatic language problems used the term Semantic 
Pragmatic Language Syndrome (Bishop & Adams, 1989). The term was used to 
describe language disordered children who, despite normal language form, 
showed both semantic and pragmatic problems. The semantic problems 
consisted of unusual word choice and word finding difficulties, the pragmatic 
problems consisted of impaired conversational abilities. The symptoms 
exhibited by this group of children were classified as a subtype of Specific 
Language Impairment. However, this classification is much disputed since the 
term has come into use (e.g., Brook & Bowler, 1992). Discussion on the validity 
of the classification has mainly been caused by the symptom resemblance of PLI 
with autism spectrum disorders such as PDD-NOS and Asperger’s syndrome. 
Regardless of the diagnostic validity of PLI as a separate disorder or as a 
subclassification of a language disorder, pragmatic language problems constitute 
one of the core symptoms of individuals with autism (Miniscalco, Hagberg, 
Kadesjö, Westerlund, & Gillberg, 2007). In addition, more recently pragmatic 
language problems have been found in children with ADHD (e.g., Camarata & 
Gibson, 1999; Geurts et al., 2004). 
More recently it has been suggested that semantic problems are not a 
necessary symptom of PLI (Bishop, 1998) based on the finding that a group of 
children with PLI within a sample of seven-year-old children with SLI did not 
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differ in their scores on a picture naming task from a group of seven-year-old 
children with SLI. As such, children with PLI showed similar semantic abilities 
compared to children with typical SLI. The findings of this study have led to the 
recent adoption of the term PLI as a replacement of the original term, and to 
debate on whether or not PLI should be regarded as a subtype of SLI. However, 
we question the validity of eliminating semantic problems as a symptom based 
on several arguments. Firstly, we question whether comparable semantic 
abilities of children with SLI and children with PLI can be used as a valid 
argument to eliminate semantic problems as a symptom of PLI. In fact, children 
with SLI are known to experience semantic problems (Brackenbury & Pye, 
2005; McGregor, Newman, Reilly, & Capone, 2002), and if the research shows 
that children with PLI perform at a similar level, this implies that children with 
PLI experience semantic problems as well. The elimination of semantic 
problems as a symptom may - unjustifiably - lead clinicians to assume that 
semantic abilities are generally unaffected. In order to come to this conclusion, 
research first has to show that children with PLI do not show semantic problems 
in comparison to typically developing children. If they do indeed show semantic 
problems, the second step would then be to assess how the semantic abilities of 
children with PLI compare to those of children with SLI. Furthermore, it should 
be noted that in the studies conducted so far, children with PLI have been 
investigated in an identified SLI group. This might have resulted in a restricted 
view on PLI, and may misrepresent the relationship between SLI and PLI. 
There are in fact several researchers who report on semantic problems in 
children with PLI. For instance, Rapin and Allen (1983) name word finding 
difficulties as one of the core symptoms in children with what was then called 
semantic-pragmatic disorder. In addition, Sahlén and Nettelbladt (1993) report 
on two longitudinal case studies in which they found prolonged impaired picture 
naming. They suggest that pragmatic deficits might occur as a secondary 
consequence of semantic problems. The two children that were followed in this 
study showed low picture naming accuracy and a high rate of semantic errors. In 
addition, one of the children seemed to exhibit considerable lexical retrieval 
problems as evidenced by large stimulus-response times. Other evidence of 
semantic problems comes from studies by Bishop and Adams (1989) and Bishop 
and Norbury (2002) and, who found a high rate of strange words and 
stereotyped language in children with PLI. More recently, Botting and Adams 
(2005) found lower performance on a similar meaning task, in which the 
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children were shown a word and subsequently had to choose a word of similar 
meaning, for eleven-year-old children with PLI compared to aged matched peers 
and language matched younger peers. 
In order to study the semantic abilities of children with PLI in relative 
isolation of other (socio)linguistic skills, the present study uses a picture naming 
task. In picture naming tasks, both naming accuracy and the pattern of naming 
errors can reveal underlying cognitive processing difficulties. Within the process 
of picture naming three stages can be distinguished (Johnson, Paivio, & Clark, 
1996; Snodgrass & McCullough, 1986). In the first stage, the depicted object 
must be correctly identified. After this initial stage of object identification, 
appropriate names (lemmas) must be activated and selected. In the final stage, 
articulatory commands are prepared and executed as a lexical response (a 
phonologically well structured lexeme) is generated. Problems during the first 
stage may occur as a result of general processing difficulties (e.g., inhibitory 
deficits, visual integration difficulties), sparse semantic representation, or 
vocabulary problems (in which case no semantic representation is present in the 
mental lexicon at all). Problems during name selection may also be the result of 
sparse semantic representation, but may also be caused by lexical retrieval 
problems (word-finding difficulties). Problems during the final stage are 
generally caused by phonological difficulties (Nation, Marshall, & Snowling, 
2001). When applying a picture naming task, analysis of only naming accuracy 
is usually not sufficient to determine the exact nature of the problems 
experienced by the participants. For this reason, it is useful to assess the pattern 
of naming errors in order to paint a more comprehensive picture. 
Picture naming skills have been researched extensively in the case of 
children with language disorders (Bello, Capirci, & Volterra, 2004; Dockrell, 
Messer, & George, 2001; Lahey & Edwards, 1999; Nation et al., 2001; Swan & 
Goswami, 1997). The pattern of naming errors differs by the type of language 
problem. As such, the distribution of errors could provide clinicians with an 
indication of the type of language deficit. For example, Lahey and Edwards 
(1999) found that six-year-old children with receptive language problems were 
more likely to make semantic errors, whereas their peers with expressive 
language problems showed a higher likelihood of phonological errors. Studies 
on picture naming skills in children with SLI found a lower naming accuracy 
compared to typically developing children (e.g., Lahey & Edwards, 1999; 
McGregor, Newman et al., 2002). In the only comprehensive study known to the 
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authors on picture naming skills in children with PLI, subtle differences in 
performance were visible in a group of ten children aged 7 and 8, compared to 
children with typical SLI (Botting & Conti-Ramsden, 1999). However, since the 
nature of the differences appeared to be qualitative (using atypical strategies for 
naming) rather than quantitative, with little difference in naming vocabulary, 
Botting and Conti-Ramsden suggested that the errors should be qualified as 
pragmatic. Unfortunately, this study did not compare the nature of naming errors 
of the PLI children to typically developing children, nor did it quantify different 
types of naming errors other than the rate of unusual errors. This category 
consisted of invented words, words consisting of combining two separate words, 
and inappropriate alternatives, and was found to be inflated in children with PLI. 
A more detailed error type analysis may have provided more information 
regarding the underlying deficits of children with PLI. 
In addition to the analysis of naming errors, specific effects of word 
properties on naming accuracy can also be used as an indicator of underlying 
deficits. It has been suggested that word frequency has an effect on the way the 
word is represented in the mental lexicon (Nation et al., 2001). High frequency 
words will be represented better than low frequency words, simply because a 
child will encounter the low frequency words to a lesser extent. As such, strong 
frequency effects can serve as an indicator of a semantic deficit or of the 
influence of a reduced vocabulary. In contrast, sensitivity to word length can be 
seen in light of phonological deficits, since longer words place a higher demand 
on long-term memory (Nation et al., 2001). As to the differential effect of word 
frequency by disorder, conflicting results have been found (Dockrell et al., 
2001). For instance, whereas Wiig, Semel, and Nystrom (1982) found 
differential effects in the naming of high frequency words between normal and 
language-disordered children, Wolf (1980) did not. In addition, German (1984) 
found adverse effects especially in low frequency words for children with 
language difficulties and children with learning difficulties. The effect of word 
length has mainly been established in children with dyslexia. For example, Swan 
and Goswami (1997) report on a word length effect for dyslexic children, with 
no word length effects for any of the children in the control groups, Nation, 
Marshall, and Snowling (2001) report on similar results in their dyslexic sample. 
To the knowledge of the authors, the effect of word frequency and word length 
has not been investigated in children with PLI. 
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Though research on naming accuracy and naming errors may provide 
useful information on semantic abilities of children with PLI, naming accuracy 
by itself offers only a limited view into the mental lexicon. In particular, it is not 
always possible to determine from the type of naming error whether a semantic 
representation of a concept is merely sparse, whether the representation is 
completely lacking, or whether word-finding difficulties are an issue. In order to 
provide such information, additional tasks can be of use. One possibility is to 
use some sort of definition task which invites children to provide semantic 
information regarding the object without requiring the use of the actual name of 
the object. For the general population, McGregor, Friedman, Reilly, and 
Newman (2002) studied picture naming skills in relation to semantic 
representation. Through the use of a drawing and definition task, their results 
showed that “the degree of knowledge made words more or less vulnerable to 
retrieval failure” for a group of typically developing children aged five (p. 342). 
Both drawings and definitions tended to be less accurate and contain less 
information for pictures that were not correctly named in comparison to pictures 
that were named correctly. In a subsequent study on semantic representation in 
six-year-old children with SLI they found evidence of limited semantic 
knowledge and frequent naming errors in this group (McGregor, Newman et al., 
2002). However, research into the way that semantic representations are formed 
and develop over time is still in its infancy (Brackenbury & Pye, 2005). To the 
knowledge of the authors, a picture naming and definition design has not 
previously been applied to children with PLI. 
In conclusion, although PLI is characterized as a disorder mainly in the 
use of language, there is still some doubt about the semantic abilities of these 
children. Research on the semantic abilities of children with PLI may help to 
improve transparency on the exact symptoms of these children. Moreover, from 
a therapeutic standpoint, information on their semantic abilities would be useful 
in order to provide more accurate treatment. The purpose of this study is to 
explore whether young children with pragmatic problems differ from typically 
developing peers in their accuracy on a naming and definition task both 
quantitatively and qualitatively. Specifically, this study attempts to answer the 
following questions: 
1. Do children with PLI show an impaired naming accuracy as 
compared to typically developing children? 
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2. Is naming accuracy differentially affected by word frequency or 
word length in children with PLI compared to typically developing 
children? 
3. Do children with PLI show a different pattern of naming errors as 
compared to typically developing children? 
4. Do children with PLI show a lower information accuracy in their 
definitions as compared to typically developing children? 
Based on previous research findings we do expect children with PLI to 
show impaired naming accuracy. Due to the existence of research which finds 
differential effects of word frequency in language disordered children compared 
to typically developing children, we found expect to find a similar differential 
effect in our PLI sample compared to our typically developing sample. 
Regarding word length we would not expect to find any differential effects, due 
to the fact that phonological deficits are not expected to be present in our PLI 
sample. The more interesting issue is whether there is an atypical distribution of 
error types, since this would provide valuable clues regarding the nature of the 
problems experienced by children with PLI. We categorized naming errors 
across the following categories: semantic errors, phonological errors, unrelated 
errors, omissions and circumlocutions, and made up words. We would expect to 
find no differences in phonological errors, and that the additional errors made by 
the children with PLI would go into any of the other categories. The particular 
distribution over categories can possibly be used to identify the specific issues 
experienced by children with PLI.  
Although existing research suggests that children with PLI exhibit an 
unusual pattern of naming errors, we should exclude the possibility that reduced 
picture naming accuracy could be solely the result of sparse semantic 
representation and reduced vocabulary, possibly associated with general 
language delay. Evidence corroborating this hypothesis comes from an early 
study by Bishop and Rosenbloom (1987), who found that children with 
pragmatic language problems were considerably delayed in their language 
development until the age of five or six. To allow for more definite answers 
regarding the possibility of reduced vocabulary knowledge, we also included a 
receptive vocabulary task. 
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Method 
Participants 
Participants consisted of 81 typically developing children (58 boys, 23 
girls) and 84 children with PLI (58 boys, 26 girls) recruited from primary 
schools in the Netherlands. The mean age of both groups was 5;6 years (SD in 
months 3.5). The children with PLI were selected based on the pragmatic 
composite score of the Children’s Communication Checklist (Bishop, 1998). 
The CCC is a teacher/therapist questionnaire that can be used to identify 
children with pragmatic language difficulties. Children with a pragmatic 
composite below the cut-off score of 132 were identified as children with 
pragmatic language impairment. This cut-off has been identified as a marker for 
discriminating children with pragmatic language impairment from children with 
more typical SLI. The children participating in this study were not allowed to 
show serious motor or hearing impairments. Three children in the PLI group 
were diagnosed as having speech impairment and were excluded from the 
analyses. Furthermore, five children were diagnosed with ADHD and nine were 
under investigation for an autism spectrum disorder. These children were not 
excluded. For more information on the participants (prevalence of PLI, teacher 
opinions, diagnoses, additional behavioural problems) the reader is directed to 
Ketelaars, Cuperus, Jansonius, and Verhoeven (2009) and Ketelaars, Cuperus, 
Van Daal, Jansonius, and Verhoeven (2009). 
The matching group of typically developing children (TD group) was 
selected based on classroom, gender and age (within 6 months). As a 
confirmation of their normal development, these children had to attain a 
pragmatic composite above 140 (lowest score of a typically developing sample 
of Bishop and Baird (2001)) and did not show developmental problems as 
assessed by their teachers. All children spoke Dutch as a first language. Due to 
excessive shyness of the child or failure of the audio equipment, data of four 
children in the typically developing group and six children in the PLI group 
could not be taken into account. 
Teachers were also asked to classify the highest level of completed 
education of each of the parents on a 4-point scale, where the scores 1 to 4 
indicate that a parent finished elementary education, lower general secondary 
education, higher general secondary education, or a college or university degree, 
respectively. For the typically developing group the mean educational level of 
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fathers was 2.97 (SD = 0.79), for the PLI group 2.68 (SD = 0.83). This 
difference between groups did not reach statistical significance (t(113) = 1.90, p 
= .06). As for the mean educational level of mothers we did find a significant 
difference between the typically developing group (M = 3.02, SD = 0.81) and 
the PLI group (M = 2.59, SD = 0.70), (t(117) = 3.10, p = .01). For this reason, 
analyses were conducted both with and without the parental and maternal SES 
measures as covariates. Since we did not obtain SES scores of all parents, a 
missing values analysis was performed after we established using t-tests that the 
naming profiles of the children with missing SES scores resembled those of the 
children whose scores were present.  
Background Measures 
Non-Verbal Reasoning Task. Non-verbal reasoning skills were assessed 
with the Raven Coloured Progressive Matrices (Raven, 1956). Dutch norms 
were used to convert raw scores to standardized scores which ranged from 0.5 to 
9.5 (Van Bon, 1986) with a mean standardized score of 5 and a standard 
deviation of 2. 
Receptive Vocabulary Task. A subtest of the Dutch Language Test for 
Children (Verhoeven & Vermeer, 2001) was administered as a measure of 
receptive vocabulary. The TAK is a standardized test for 4- to 10-year-olds. In 
the receptive vocabulary subtest, the child is presented with a word and is asked 
to select the picture illustrating that word out of four pictures. The maximum 
number of items is 96, and the task is discontinued after five consecutive errors. 
Stimuli 
Picture Naming Task. The picture naming task consisted of twenty 
pictures selected from the Dutch adaptation of the Renfrew Word Finding 
Vocabulary Test (Jansonius-Schultheiss, Borgers, DeBruin, & Stumpel, 2006), a 
test that is widely used to assess productive vocabulary in children (Renfrew & 
Mitchell, 1997. Half of the picture names consisted of high frequency words and 
half of low frequency words. Moreover, half of the picture names were 
considered short (either one or two syllables with a maximum of five 
phonemes), and half were considered long (more than two syllables with a 
minimum of six phonemes). The mean phoneme count was 4.30 for the short 
words, compared to 8.30 for the long words. Frequency estimates were taken 
from Schrooten and Vermeer (1994), who made a corpus of children’s 
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vocabulary using language from school books, children’s literature and 
interactive language in the classroom. High frequency words were those with a 
log frequency of 1.5 or higher, whereas low frequency words were those with a 
log frequency between 0.5 and 1.5. It was decided not to use words with a log 
frequency below 0.5, since most typically developing children at this age are not 
expected to be familiar with these words. The mean log frequency was 1.80 for 
the high frequency words, compared to 1.11 for the low frequency words.  
The categorization of error types was based on the categorization of 
Lahey and Edwards (1999). To circumvent extremely low frequencies for some 
error types, we collapsed the different categories into the categories semantic 
errors (“aeroplane” for helicopter), phonological errors (“tigloo” for igloo), 
‘non-related’ errors (“key” for thermometer), and a category consisting of 
omissions and circumlocutions. Moreover, since literature on PLI reports on a 
high incidence of ‘strange’ words, it was decided to add a category consisting of 
non-words which do provide an accurate description of the picture 
(“plantwatergiver” for watering can).  
Regardless of the outcome of the naming task, the children were 
subsequently asked to define (in the case of objects) the use of the objects, or (in 
the case of animals) define the specific actions of the animal. Information 
accuracy was scored as non-existent/erroneous (0), accurate but insufficient, 
generic information/not core aspect (1), or accurate (2). Coding examples of the 
definitions are provided in Table 1.  
For each child, mean information accuracy scores were computed for all 
items as well as for the separate categories of correctly named pictures, of 
semantically related errors and of omissions and circumlocutions. When 
semantic errors or omissions and circumlocutions did not occur in a child, the 
mean information accuracies for these categories were scored as missing. 
Table 1. Coding Examples of Information Accuracy in the Definition Task 
Naming category Score Example 
Accurate definition 2 “you can make music with it” (guitar) 
“it can make a hole in the wall” (drill) 
Accurate but 
insufficient/generic 
1 “it can walk” (caterpillar) 
“you can use it to look” (binoculars) 
Non-existent/erroneous 0 “don’t know” 
“it can saw” (drill) 
“you can catch fish with it” (anchor) 
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Information accuracy was not computed for the non-related error category, for 
the non-words error category and for the phonological error category. For the 
non-related error category we assumed an information accuracy of 
approximately zero based on erroneous object identification, in the case of the 
non-word errors and the phonological errors we assumed to find low frequencies 
which makes it difficult to draw any definite conclusions for these categories. 
Though we explicitly asked the children to describe functions, definitions were 
also scored for physical, locative, evaluative or categorical information units 
(McGregor, Newman et al., 2002). Moreover, the use of nonverbal definition 
strategies such as sounds (e.g., making a sound of a guitar) or movements as 
replacements for verbal strategies were also scored, but assigned an information 
accuracy of zero. 
When the naming and defining conditions did not lead to accurate 
naming, in the Dutch adaptation of the Renfrew Word Finding Vocabulary Test 
children are given semantic cues (e.g., for the caterpillar, “it changes into a 
butterfly”). The individual effect of semantic cues was computed by summing 
the number of correct responses after a semantic cue was provided and dividing 
it by the total number of semantic cues given.  
For interrater reliability purposes a subsample of 39 children (a mixed 
sample of TD children and PLI children) was also coded independently by a 
second coder. Point-to-point agreement between the coders was 94 % (range 85 
% to 100 %) for the naming errors. For the definition accuracy point-to-point 
agreement was 88 % (range 70% to 100 %).  
Procedure 
This study took place in the context of a wider study on the skills and 
deficits of children with PLI which aims to shed more light on the diagnostic 
status of PLI. Children were tested at their schools in two sessions of 
approximately fifty minutes each. Upon entering the room the children were first 
familiarised with the situation and with the experimenter. Tasks were completed 
in a fixed order. 
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Results 
Non-Verbal Reasoning 
Regarding non-verbal reasoning skills, the typically developing group 
attained a mean standardized score of 6.22 (SD = 1.76) on the Raven CPM, 
whereas the PLI children attained a mean standardized score of 5.03 (SD = 
2.07). The difference between both groups reached significance (t(151) = 3.84, p 
< .001). Comparing the standardized scores of the PLI group to the original 
sample showed a normal mean score, whereas the typically developing group 
showed a slightly higher than expected score. This might be caused by the fact 
that our typically developing children were screened for developmental 
problems. Since differences in non-verbal reasoning skills were found, further 
analyses were carried out both with and without non-verbal reasoning as a 
covariate as well as without. 
Receptive Vocabulary 
Table 2 shows the means and standard deviations of the PLI group in 
comparison to the typically developing group. A t test yielded a significant 
difference, in favor of the typically developing children (t(145.32) = 6.59, p < 
.001). The difference remained significant after controlling for non-verbal 
reasoning skills and SES. 
Naming Accuracy 
Means and standard deviations of naming accuracy are shown in Table 2. 
To assess differences in naming accuracy, a 2 (Group) x 2 (Word Length) x 2 
Table 2. Means and Standard Deviations on Naming Accuracy and 
Receptive Vocabulary Across Groups  
 TD group PLI group 
 Mean SD  Mean SD 
Receptive vocabulary 65.10 10.64  52.45 12.39 
Naming accuracy      
    HF – S   4.32   0.79    4.01   0.90 
    HF – L   4.19   0.80    3.59   0.93 
    LF – S   3.36   0.93    2.70   1.17 
    LF – L   2.96   0.99    2.21   1.14 
Note. HF = high frequency condition, LF = low frequency condition, 
S = short word condition, L = long word condition 
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(Word Frequency) analysis of variance was performed with Word Length and 
Word Frequency as within-subjects factors and Group as a between-subjects 
factor. According to the repeated measures ANOVA there was a significant 
main effect of Word Frequency (F(1, 151) = 284.35, p < .001, ηp2 = .65), Word 
Length (F(1, 151) = 30.45, p < .001, ηp2 = .17) and Group (F(1, 151) = 31.41, p 
< .001, ηp2 = .17). Moreover, there was a slight interaction of Group by Word 
Frequency (F(1, 151) = 3.00, p = .09, ηp2 = .02). Despite relatively high 
performance, the PLI group did show a lower overall accuracy rate compared to 
the typically developing group. All groups performed better on high frequency 
words and short words, although the PLI group showed a slightly stronger effect 
for word frequency. To ensure differences were not caused by differences in 
non-verbal reasoning skills, the analysis was repeated with the Raven CPM and 
SES scores as covariates. All main effects remained significant. 
Error Type 
Analyses of error types were performed using absolute numbers of errors 
as well as the proportions of errors of a specific type relative to the total 
numbers of errors. Since overall error rates were low, the errors of the different 
stimulus conditions (Word Frequency and Word Length) were collapsed. Table 
3 shows the absolute numbers and relative proportions of errors for the different 
groups. The most common errors for both the PLI group and the typically 
developing group were found in the category omissions and circumlocutions (63 
percent of the errors of the typically developing group and 53 percent of the 
errors of the PLI group), followed by semantic errors (22 percent of the errors of 
the typically developing group and 28 percent of the errors of the PLI group). 
The incidence of phonological errors was close to zero. 
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Differences in the distribution of error types were analyzed by means of 
one-way ANOVAs using the absolute numbers of errors and the error type 
proportion. As Table 3 shows, children with PLI showed a higher total rate of 
errors. Furthermore, they showed higher rates of semantic errors, of errors not 
related to the target word, and of omissions and circumlocutions. They did not 
show a higher rate of phonological errors or made up words. Concerning the 
proportions of errors, the only significant difference was found within the non-
related category. Children with PLI responded significantly more often with a 
word not related to the target word (e.g., “tap” instead of microphone, “grass” 
instead of arrow). To find whether the children with PLI showed a 
preponderance towards specific errors in the non-related category, this category 
was further subdivided into object identification errors of which the named 
objects showed a visual resemblance to the target object (misperceptions), 
naming errors which could really not be related to the target word (possibly non 
words), and naming errors which were considered perseverative. Most of the 
non-related naming errors of the PLI group consisted of misperceptions with a 
Table 3. Means and Standard Deviations on Number of Errors and Proportion of Errors Across 
Category for Both Groups 
 TD group PLI group 
 Mean SD  Mean SD df F p 
Total number of errors 5.13 2.46  7.45 2.72 1,151 30.55 .00 
Semantic errors         
    Number of semantic errors 1.19 1.40  2.05 1.65 1,151 12.08 .00 
    Proportion semantic errors   .22   .25    .28   .22 1,151   2.31 .13 
Phonological errors         
    Number of phonological errors 0.12 0.36  0.18 0.53 1,151   0.83 .36 
    Proportion phonological errors   .03   .09    .02   .06 1,151     .04 .84 
Non-related errors         
    Number of no relation errors 0.36 0.74  1.01 1.09 1,151 18.63 .00 
    Proportion no relation errors   .07   .13    .13   .14 1,151   9.39 .00 
Omission and circumlocution         
    Number of omissions and  
    circumlocutions 
3.23 2.04  3.96 2.35 1,151   4.17 .04 
    Proportion omission and  
    circumlocution 
  .63   .32    .53   .28 1,151   3.68 .06 
Made up words         
    Number of made up words 0.22 0.45  0.24 0.49 1,151     .05 .83 
    Proportion of made up words   .05   .11    .04   .09 1,151     .75 .39 
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visual resemblance (59 percent of all non-related errors), followed by truly 
unrelated errors (31 percent of all non-related errors). The typically developing 
group showed a similar pattern; 61 percent of all non-related errors consisted of 
misperceptions and 23 percent of all non-related errors consisted of truly 
unrelated errors. T tests showed that children with PLI responded with a higher 
number of misperceptions (t(127.37) = -3.47, p < .01) and truly unrelated errors 
(t(110.40) = -3.23, p < .01). The same analyses were performed adding non-
verbal reasoning and SES as covariates. Most reported differences remained 
significant, with exception of the total number of omissions and 
circumlocutions, which was no longer significant. Interestingly, the difference in 
proportion of omissions and circumlocutions between both groups was 
significant after adding the covariates. The typically developing children showed 
a higher proportion of omissions and circumlocutions (p = .05). It should be 
noted that, significant differences between groups notwithstanding, the large 
standard deviations also suggest sizable differences between children within 
either group. 
Definition Task 
For each child, the mean information accuracy over all items was 
computed. On average, the typically developing group had a mean information 
accuracy per defined picture of 1.50 points (SD = 0.24). Since the maximum 
score of information accuracy is 2.00, the mean information accuracy of the 
typically developing group indicates a fairly good understanding of the 
concepts. The PLI group had an overall lower, yet still relatively high, 
information accuracy per picture of 1.27 points (SD = 0.25), a difference which 
reached significance (t(153) = 5.79, p < .001). The difference remained 
significant after controlling for non-verbal reasoning skills and SES. However, 
since the PLI group had an overall lower naming accuracy, lower information 
accuracy could be expected. We therefore computed separate information 
Table 4. Means and Standard Deviations on Information Accuracy Across Groups 
 TD group PLI group 
Naming category Mean SD  Mean SD 
Accurate naming category 1.69 0.18  1.56 0.26 
Semantic naming error category 1.08 0.75  0.85 0.65 
Omission and circumlocution 0.80 0.63  0.65 0.55 
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accuracy scores for every child for correct naming responses, for semantic 
errors, for and omissions and circumlocutions. Although this provides us with a 
possibility to compare groups on information accuracy across similar error 
categories, one needs to take into account that results on the between group 
comparison should be treated carefully, since the comparisons within the 
naming categories are not based on the same items. The mean information 
accuracy in the definition condition for correct naming responses, semantic 
errors and omissions and circumlocutions are shown in Table 4. 
A repeated measures ANOVA was conducted to reveal differences 
between groups and error categories, with the different Naming Categories as a 
within-subjects factor Group as a between-subjects factor. The main effect of 
Naming Category was significant, F(2, 84) = 95.61, p < .001, ηp2 = .70. Post-hoc 
comparisons using Bonferroni adjustment showed that information accuracy was 
higher for the accurate naming category compared to the semantic and 
omissions/circumlocution error categories (ps < .001). The main effect of Group 
was not significant, F(1, 85) = 2.46, p = .12, ηp2 = .03. However, this might be 
related to the fact that many cases were deleted because of missing values. 
These missing values consisted of cases in which no errors of a certain category 
were made. Therefore we performed three separate ANOVAs with Group as 
independent variable and information accuracy in the three respective naming 
categories as dependent variables. Results showed that the PLI group showed a 
lower information accuracy in the accurate naming category (F(1, 150) = 13.22, 
p < .001). Although there was a difference in information accuracy in the 
semantic error category, it did not reach statistical significance (F(1, 93) = 2.57, 
p = .11). The difference in information in the omission and circumlocutions 
category did not reach significance either (F(1, 137) = 2.32, p = .13). Qualitative 
analysis on the definitions given by the children in the PLI group revealed a 
tendency to use pragmatically odd words in their definitions (e.g., a drill “cuts” 
through wood, a snail “sleds” over the floor) which led to lower scores on 
overall information accuracy. All differences remained similar when non-verbal 
reasoning and SES were added as a covariate. 
The use of other definition strategies (categorical, evaluative, locative) 
did not occur frequently and did not differ between both groups, although after 
controlling for non-verbal reasoning skills and SES, the TD group did make 
more frequent use of categorical information. The use of movement and sounds 
as means of defining, though infrequent, did show a trend, with the PLI group 
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showing a higher rate (.26 versus .08), (t(92.49) = -1.92, p = .06). The difference 
disappeared when non-verbal reasoning and SES were controlled for. 
Effect of Semantic Cues 
The effect of semantic cues was computed by summing the number of 
correct responses after semantic cues and dividing it by the total number of 
semantic cues given. Both groups benefited roughly equally from the use of 
semantic cues (t(149) = .34, p = .73). The typically developing children correctly 
named an additional 10.02 percent of the pictures, whereas the PLI group 
correctly named an additional 9.22 percent of the pictures. A similar picture was 
visible after we controlled for non-verbal reasoning and SES. 
Conclusions and Discussion 
The main purpose of the present study was to clarify the extent to which 
children with PLI show semantic problems in a picture naming task as compared 
to typically developing children. This research intends to improve upon earlier 
research into the semantic abilities of children with PLI, which unfortunately 
compared the children to control groups consisting of children with SLI, which 
made it difficult to draw conclusions on the actual semantic abilities of these 
children. 
In general, as hypothesized we found evidence for semantic problems in 
this population; the PLI group showed a reduced receptive vocabulary in 
combination with a lower rate of picture naming accuracy compared to typically 
developing children. The picture naming accuracy of both the PLI group and the 
typically developing children was affected by both word length and word 
frequency: short words and high frequency words were named more accurately 
than longer and low frequency words. As hypothesized, the effect of word 
frequency was somewhat heightened for the PLI group, indicating that adjacent 
to a general lower accuracy rate, children with PLI were slightly more 
disadvantaged in the low frequency stimulus conditions. This is consistent with 
earlier findings by German (1984) for other language disordered children. There 
was no evidence of disproportionate problems for word length. 
With regard to picture naming error types, the performance of the PLI 
group was characterized by higher error rates across most error categories. 
However, when the proportion of errors relative to the total number of errors 
was considered, only a difference in the category of non-related errors was 
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discernable: the PLI group showed twice as high a proportion of these errors. 
The relative proportion of other errors such as phonological or semantic errors 
was comparable to those of the typically developing group, i.e., error rates were 
equally elevated for all error types. 
In the definition task we found lower information accuracy for the PLI 
group compared to the typically developing children: children with PLI showed 
more difficulty defining the function (or in the case of animals, the abilities) of 
the object displayed in the picture. This difference held for both the entire test as 
well as within the accurate picture naming response category. They did show a 
similar pattern across the picture naming response categories compared to the 
typically developing group, in that their information accuracy was higher in the 
correctly named pictures than for the semantic error category and 
omissions/circumlocutions error categories. Qualitative analysis of the 
definitions of the PLI group revealed a tendency to use pragmatically odd words 
in their definition. Moreover, they showed a slightly higher frequency of 
movement and sounds, a finding which partly matches results found in a study 
on the use of gestures in children with SLI (Evans, Alibali, & McNeil, 2001). 
The use of gestures could possibly be interpreted as a compensatory strategy. 
Interestingly, after controlling for nonverbal reasoning skills and SES, the 
difference between both groups disappeared. 
As a final result, we found that although children with PLI benefitted 
from semantic cues, their performance did not reach normal levels after 
semantic cues were given, which is partly due to the similar beneficial effect for 
the typically developing children. This finding is comparable to findings 
concerning phonological and semantic cues by Gray (2005). She found 
beneficial effects for both phonological and semantic cues in five-year-old 
children with SLI. Although semantic cues seemed to be of more use in a 
receptive task, phonological cues led to a higher result in a production task for 
the SLI group. However, neither semantic cues nor phonological cues led to a 
naming level consistent with that of their typically developing peers. The results 
of our study suggest that retrieval problems are not an issue in our PLI sample, 
but that semantic representation might actually be lacking entirely. 
As stated in the Introduction, cognitive models on naming distinguish 
three stages. Specific effects of word properties as well as specific patterns of 
naming errors can provide information on possible stages at which problems 
occur. We hypothesized that the rate of phonological errors would not be 
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elevated in our PLI sample, which indeed was the case, which and suggests that 
problems do not occur during the stage at which articulatory commands are 
prepared. As to the possibility of elevated error levels in the other stages, 
existing research was not clear. The evidence we found for naming errors in 
children with PLI suggest possible deficits in both the object identification and 
name selection stages. Compared to typically developing children, a large 
proportion of the errors of the PLI group consisted of non-related responses, 
which could have been the result of erroneous object identification. 
Interestingly, in a qualitative analysis of these non-related errors we found a 
statistically significant predisposition of the PLI group to identify pictures on the 
basis of a shared physical resemblance, a finding which does not seem to 
correspond with evidence regarding naming errors in other language disordered 
children (Nation et al., 2001). In the case of our PLI group, it seemed that small 
contextual cues concerning the real identity of the picture were not taken into 
account, causing faulty object identification. One possible explanation of this 
phenomenon can be found in the central coherence theory (Frith, 1989). A 
deficit in central coherence, the ability to integrate information often at the 
expense of details, is widely employed as a theory in the explanation of autism 
spectrum disorders. In the debate on the validity of PLI as a disorder, a large 
overlap with autism spectrum disorders has been suggested. The finding of 
possible central coherence problems in our PLI group is consistent with such an 
overlap. However, this is just a hypothesis; it would be interesting to investigate 
whether children with PLI do indeed exhibit central coherence problems, and if 
so, whether these problems are related to their naming errors. 
Evidence for problems during the second stage in picture naming, i.e. 
name selection includes a lower semantic representation of known words as 
evidenced by a lower definition accuracy, and a higher frequency of semantic 
errors. However, semantic errors are often reported to be the most frequent error 
type, and claims regarding semantic problems should not be made without 
caution. The combination of a higher proportion of non-related errors, sparse 
semantic representation and lower receptive vocabulary seems rather consistent 
with a general language delay (with a reduced vocabulary knowledge) as 
suggested by Bishop and Rosenbloom (1987) In theory, the lower definition 
accuracy of the known words could simply reflect this general language delay 
through the reduced ability of the subjects to express the semantic knowledge 
that they possess. Our sample consisted of five-year-olds, which is a younger 
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age compared to most other research on this subject. It might very well be that 
the children with PLI gradually catch up with their typically developing peers in 
the area of vocabulary knowledge, while pragmatic deficits may be more 
persistent in nature. That would explain why other studies did not find evidence 
for lower naming accuracy in their sample. Unfortunately, studies in this area 
did not use a comprehensive design which investigated naming accuracy, 
naming errors, and broader semantic representation. As such it is difficult to 
compare our results to the existing research. 
Although the results of this study shed more light on the semantic 
abilities of children with pragmatic language problems, some limitations need to 
be mentioned. Our PLI group, based on a community sample, was selected using 
the CCC. Though the CCC is a questionnaire designed to assess PLI, one should 
be careful to diagnose a child solely on the basis of this questionnaire. Recent 
findings do suggest that the CCC is viable as a screening instrument (Ketelaars, 
Cuperus, Van Daal et al., 2009). Secondly, it would be interesting to relate the 
semantic problems experienced in this picture naming task to semantic abilities 
in a more natural setting. The picture naming task used in this study could be 
regarded as an artificial task, and questions remain as to the semantic problems 
of PLI children in daily conversations. However, findings by McGregor (1997) 
reveal similar semantic problems in a picture naming task as well as a narrative 
task, which suggest that the semantic problems that occur in a picture naming 
task are a genuine reflection of semantic problems in a more natural setting. As 
a final limitation, we should mention that it would have been valuable to include 
a drawing task, which investigates semantic representation in a non-linguistic 
fashion. 
In conclusion, this study yields strong indications that semantic problems 
do in fact occur in pragmatically impaired children, and that earlier conclusions 
regarding the absence of such problems in children with PLI may have been 
premature. This implies that clinicians need to consider the possible presence of 
subtle semantic difficulties in children who experience pragmatic problems. 
Moreover, the present study indicates that the semantic problems are not 
uniform as indicated by large standard deviations in many of the results, which 
implies that care is required to correctly identify the problem areas of individual 
children. Picture naming tasks may very well be of assistance here, especially 
when combined with a definition task. In the case of PLI, qualitative analysis 
seems to be able to provide a more comprehensive picture of the exact nature of 
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children’s semantic problems compared to quantitative measures. In clinical 
practice this qualitative information may well be used as the basis for improved 
treatment decisions. 
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Chapter 5 
Narrative Competence and Underlying 
Mechanisms in Children with PLI1 
 
Abstract 
This study investigated narrative competence in children with Pragmatic Language 
Impairment (PLI) and the extent to which narrative competence is related to 
cognitive impairments in Theory of Mind and executive functioning. Narrative 
competence was assessed using a retelling design in a group of 84 children aged five 
with PLI. A group of 81 typically developing children aged five was included for 
comparison. The results revealed an overall poorer narrative competence in a story 
retelling task for children with PLI. Concerning narrative productivity, children with 
PLI showed reduced narrative length and less complex syntax. With regard to 
organization of story content, their performance was characterized by a lower rate of 
realized plot components combined with a higher rate of irrelevant sentences. 
Findings also showed a relationship between narrative competence and measures of 
Theory of Mind as well as executive functioning, although the relationships differed 
between both groups. Whereas linguistic skills were related to Theory of Mind, 
attention and cognitive flexibility in the typically developing children, it was related 
to all executive functions for the PLI group. The organization of story content was 
related to planning abilities in the typically developing group, but to cognitive 
flexibility and working memory for the PLI group. Cohesion was not related to any 
of the cognitive measures for either group. The results indicate that children with 
PLI show narrative deficits, and that these deficits are related to executive 
functioning. 
                                                        
1 This chapter has been invited for resubmission as: Ketelaars, M.P., Jansonius, K., Cuperus, 
J., & Verhoeven, L. (resubmission in process). Narrative competence and underlying 
mechanisms in children with PLI. 
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Introduction 
Pragmatic language impairment (PLI) is characterized as an impairment 
in the use of language in social contexts (Bishop, 2000). Children with PLI show 
communicative deficits similar to those of children with autism, although they 
do not demonstrate similar deficits in the areas of social interaction or restricted 
interests and stereotypical behaviours. To date there is still much debate on 
whether PLI should be considered a language disorder, an autism spectrum 
disorder, or if it should be classified as a separate disorder altogether (Botting, 
2002; Brook & Bowler, 1992). The present paper reports on the narrative 
abilities in children with PLI in the context of other abilities such as Theory of 
Mind and executive functioning. Findings may lead to improvements in the 
clinical assessment of PLI and may provide valuable clues for therapy. 
The ability to understand and generate narratives is a skill that has 
recently received increased attention in the communication disorders research 
area (Botting, 2002; Diehl, Bennetto, & Young, 2006; Losh & Capps, 2003; 
Norbury & Bishop, 2003; Wetherell, Botting, & Conti-Ramsden, 2007). Mar 
(2004) defines narratives as “a series of action and events that unfold over time, 
according to causal principles” (p. 1415). They are widely considered to be an 
ecologically valid measure to assess pragmatic performance (Botting, 2002; Paul 
& Smith, 1993). In addition, as opposed to syntax or vocabulary measures, 
narrative competence serves as a strong predictor of later academic achievement 
(Feagans & Applebaum, 1986) and peer acceptance (Paul, 1995). 
Narrative competence requires semantic and syntactic skills, the skill to 
organize information, and the ability to adapt to the listener’s level of 
background information (Losh & Capps, 2003). As such, it is a complex task 
involving ‘higher level language skills’. The advantage of using narratives as an 
assessment tool is that they can be used to gain information on several levels; it 
is possible to analyze specific aspects of narrative complexity both within and 
between sentences, but also to assess the organization of content (Liles, Duffy, 
Merritt, & Purcell, 1995). Alternatively, Coelho (2002) discusses sentence 
production (number of words per T-unit, number of subordinate clauses per T-
unit (Hunt, 1970), cohesion (percent complete ties of total ties), and story 
grammar (number of total episodes, proportion of T-units within episode 
structure) when assessing narrative competence. 
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Fictional narrative assessment can be performed using either a story 
generation design, or a story retelling design. In story generation, children are 
generally asked to look at pictures and provide a story. In contrast, in a story 
retelling design, children first listen to a model story and are then asked to retell 
the story in their own way, possibly also assisted by pictures. Both story 
generation and story retelling are useful measures of narrative competence. 
Merrit and Liles (1989) compared the results of both story generation and story 
retelling by language disordered children and typically developing children. 
They found that both groups told longer stories with more grammar components 
in the story retelling condition. In addition they were more reliably scored 
compared to the story generation condition. 
Several studies report on the development of narrative competence 
throughout the school years. Berman (1988) for instance found significant 
increases in story length during the preschool and school-age years. Progress 
was found both in the use of propositions and in the use of utterances with a 
subject and predicate. Related to this developmental growth in complexity is an 
increase in the use of cohesive devices. Already at age 3.5, children tend to use 
connectives such as “then” and “because” in their narratives (Peterson & 
McCabe, 1983). Later developments are marked by an increase in the use of 
sequences and causality. Similar developments are also evident in the content of 
narratives. For example, Berman (1988) found a significant correlation between 
the age of children and the number of narrated plot components. One of the key 
elements that slowly enter narratives during the later preschool years are 
utterances relating to human intentionality and mental states (Trabasso, Stein, 
Rodkin, Munger, & Baughn, 1992). Summarizing, narrative developments are 
visible in both complexity, content and cohesion. By age 6, most of the 
narratives produced consist of complete episodes with initiating events, 
motivating states, attempts, and consequences (Peterson & McCabe, 1983). 
Narrative deficits have been well-documented in children with 
communication disorders (Botting, 2002; Merritt & Liles, 1989; Pankratz, 
Plante, Vance, & Insalaco, 2007). For example, using a story retelling design, 
Pankratz et al. (2007) found four-year-old children with language impairment to 
produce shorter stories with an overall poorer story content. Research has also 
focused on the narrative deficits of children with autism, since pragmatic deficits 
are considered core symptoms in children with autism spectrum disorders 
(Miniscalco, Hagberg, Kadesjö, Westerlund, & Gillberg, 2007). Evidence for 
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impaired narrative competence in children with autism spectrum disorders 
comes from Diehl et al. (2006) who also applied a retelling design. They report 
on problems (re)producing important plot structure components in a story in 
combination with higher rates of expressing non-related events for a group of 
nine-year-old children. Although they did not find specific deficits related to 
linguistic skills, Capps, Losh, and Thurber (2000) did find that children with 
autism and children with developmental delays told shorter stories with a lower 
proportion of complex syntax during narratives using a story generation task. 
Interestingly, a study by Dodwell and Bavin (2007) showed that six-year-old 
children with Specific Language Impairment (SLI) performed more poorly on a 
narrative task that required recall compared to tasks that required generation. 
Whereas the SLI group did show marked delays in a recall task, they performed 
at a normal level on the generation task. We will return to this issue later.  
Following the different findings for different populations, some 
researchers have suggested that narrative profiles can be used to identify 
different disorders, such as language disorders and autism spectrum disorders 
(Botting, 2002; Miniscalco et al., 2007). Although narrative competence is often 
referred to as a pragmatic ability, there have been surprisingly few studies that 
investigate the narrative competence of children with PLI. Conti-Ramsden, 
Crutchley, and Botting (1997) studied story content organization and found that 
seven-year-old children with PLI contributed less information compared to 
children with SLI in a story generation task. Also applying a story generation 
design, Norbury and Bishop (2002), however, failed to find significant 
differences between typically developing children and children with SLI, PLI or 
autism aged nine, although some of the differences bordered significance. In one 
of the few studies that investigates the narrative competence of children with 
PLI in more detail, Botting (2002) found problems in the organization of content 
similar to those reported by Conti-Ramsden et al (1997) in both a story retelling 
and a story generation task. Detailed examination showed that children with PLI 
expressed lower rates of utterances related to the setting and ending, compared 
to rates found in other studies for groups with autism or SLI. However, whereas 
Botting did find a lower sentence length and a reduced number of subordinate 
clauses in the story retelling design, there were no differences in the story 
generation task. Although these results give a first indication of the narrative 
profile of children with PLI, the limited sample size (n = 5) in addition to the 
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absence of a typically developing control group makes it difficult to draw any 
definite conclusions. 
Underlying Mechanisms of Narrative Competence 
The use of narratives offers a host of information on pragmatic skills as 
well as linguistic skills of children. However, one has to take into consideration 
that narrative competence might be affected by several underlying cognitive 
mechanisms. As Mar (2004) points out, narrators have to assume the perspective 
of the character in order to understand the actions of this character and 
subsequently explain these to others. Furthermore, a narrator has to be able to 
take into account the perspective of the listener, a skill that requires Theory of 
Mind abilities. However, studies pertaining to the relationship between Theory 
of Mind skills and narrative competence use varying populations and thus yield 
varying results. For example, in the case of autism, Capps, Losh and Thurber 
(2000) found correlations between false belief understanding (the litmus test of 
Theory of Mind), and several measures of narrative competence for a population 
of 12-year-olds using a story generation task. The correlations included 
measures of syntactic diversity, evaluative devices, and the use of mental states. 
They did note, however, that some correlations could (partly) be explained by 
the connection with language ability. Using a similar population and design, 
Tager-Flusberg and Sullivan (1995) found a relationship between measures of 
Theory of Mind skills and mental state referencing in narratives. This finding 
has been replicated for a group of deaf children by Peterson and Slaughter 
(2006). Losh and Capps (2003), however, failed to find evidence for a 
relationship between advanced Theory of Mind skills and narrative competence 
in their population of 11-year-olds with autism using a story generation task and 
personal narratives. They did find evidence for a relationship between emotion 
understanding and skills related to story length and diversity of complex syntax. 
In the only study known to the authors on Theory of Mind abilities in narratives 
of children with PLI, it was found that seven- and eight-year-old children with 
PLI used more references to mental states compared to children with autism or 
children with SLI in a story retelling and story generating task (Botting, 2002). 
However, since no norm group was investigated, it is not clear whether the PLI 
group showed normal levels of mental state referencing in narratives. Moreover, 
in the case of PLI, no systematic approach has been taken to relate different 
aspects of narrative competence to Theory of Mind abilities. 
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In addition to Theory of Mind skills, a second underlying mechanism that 
might affect pragmatic competence is executive functioning. Brain studies 
suggest the involvement of executive functions as necessary skills for narrative 
competence (Mar, 2004) Narrative competence requires organization of 
information regarding the content, but it also requires organization at the level of 
narrative complexity by securing a connection between sentences (Tannock, 
Purvis, & Schachar, 1993). Executive functioning is an umbrella term that refers 
to control processes dealing with generating, planning and evaluating behaviour. 
The main components of executive functioning are working memory, attentional 
processes and cognitive flexibility, the ability to inhibit immediate behaviour 
(inhibitory control), and planning abilities (Goldberg et al., 2005; Sinzig, 
Bruning, Schmidt, & Lehmkuhl, 2008). The relation between working memory 
and narrative competence is based on the fact that important aspects of the 
narrative need to be held in mind. Attentional processes, cognitive flexibility, 
inhibitory control and planning abilities may play a pivotal role in the ability to 
maintain the topic, the ability to name key plot structure elements, and the 
ability not to be distracted by less important information.  
In recent work on the relationship between working memory and 
narrative competence as measured using the number of events in the narrated 
story, Dodwell and Bavin (2007) made a distinction in narrative tasks that are 
based on recall and narrative tasks that require generation. They found a 
significant correlation between working memory and narrative recall in 6-year-
old children with SLI. Unfortunately they did not report on the relationship 
between working memory and narrative generation. The finding that their SLI 
sample showed problems in working memory as well as attention, combined 
with the finding of poorer narrative competence, suggests a relation between 
executive functioning and narrative competence. In addition, Montgomery, 
Polunenko, and Marinellie (2009) found evidence for a relation between 
resource capacity and processing speed on the one hand and understanding 
narratives on the other. Other evidence for this relationship comes from studies 
on abilities of individuals with known executive dysfunction, such as individuals 
with brain damage (for an overview: Mar, 2004). 
Present Research 
Although there has been much research into narrative competence of 
children with communicative disorders, little research exists on the narrative 
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competence profile of children with PLI specifically. It remains to be seen 
whether children with PLI show deficits limited to content organization or if 
their problems extend to narrative productivity and cohesion. Moreover, though 
many researchers have suggested the involvement of Theory of Mind abilities 
and executive functions, the underlying cognitive mechanisms of narrative 
competence are still largely unknown, especially for the PLI population. 
Regarding cognitive profiles of children with PLI, there is some evidence of 
Theory of Mind deficits (Shields, Varley, Broks, & Simpson, 1996), and only 
recently research has started to unravel possible executive dysfunction (Bishop 
& Norbury, 2005a, 2005b). However, no attempt has been made to relate 
narrative competence to Theory of Mind and executive functioning in children 
with PLI. The present study uses story retelling as a measure of narrative 
competence. Certainly in the case of a retelling design, one could expect the 
involvement of executive functioning, due to the involvement of memory 
processes. As suggested by Dodwell and Bavin (2007), narrative assessment 
could even be used to assess executive functioning. If children with PLI indeed 
show deficits in narrative competence, and if these deficits are related to 
problems in Theory of Mind and/or executive functioning, this finding could 
provide valuable clues for clinical assessment and intervention. We will attempt 
to answer the following research questions: 
1. To what extent do children with PLI show a reduced narrative 
competence as measured using a retelling design, in the areas of 
narrative productivity, content, and cohesion, compared to typically 
developing children?; 
2. To what extent are problems in the areas of executive functioning 
and Theory of Mind related to narrative competence as measured 
using a retelling design? 
Method 
Participants 
Participants were recruited from primary schools in the Netherlands. A 
total of 84 children with pragmatic language problems was selected ranging in 
age between 4;11 years and 6;1 years (M 5;06 years, SD in months 3.5). The 
group consisted of 59 boys and 25 girls, a ratio that is to be expected based on 
earlier reports on gender ratios of language disorders (Silva, 1980) , although 
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more recently a lower gender ratio has been found (Tomblin, 1997). The 
children with PLI were selected based on the pragmatic composite score of the 
Children’s Communication Checklist (Bishop, 1998). The CCC is a 
teacher/therapist questionnaire that can be used to identify children with 
pragmatic language difficulties. Children with a pragmatic composite below the 
cut-off score of 132 were identified as children with pragmatic language 
impairment. This cut-off has been identified as a marker for discriminating 
children with pragmatic language impairment from children with more typical 
SLI and has been used extensively in research (e.g. Bishop, 1998; Bishop & 
Baird, 2001; Geurts et al., 2004). A matching group of 81 typically developing 
children (TD group) was selected ranging in age between 4;11 and 6;1 (M 5;06, 
SD in months 3.5). Matching was based on classroom, gender and age (within 6 
months). As confirmation of their normal development, the children had to show 
a pragmatic composite above 140 (lowest normal score of a typically developing 
sample of Bishop and Baird (2001)). In addition, they did not show 
developmental problems as assessed by their teachers. Of seven children in the 
PLI group and five children in the typically developing group measures of 
narrative performance were missing. This was the result of excessive shyness of 
the child or failure of the audio equipment. The final groups consisted of 77 
children with PLI, and 77 typically developing children. 
Background Measures 
Non-Verbal Reasoning. All children were assessed using the Raven 
Coloured Progressive Matrices (Raven, 1956). In this task children are presented 
with unfinished patterns. They are asked to point to the correct picture out of six 
pictures that would complete the presented figure. Standardized scores were 
based on a Dutch norm group (Van Bon, 1986) (M = 5, SD = 2). 
Receptive Vocabulary. For measuring receptive vocabulary, a subtest of 
the Dutch Language Test for Children (Verhoeven & Vermeer, 2001) was 
administered. This test, the TAK, is a standardized test for 4- to 10-year-old 
children. In the receptive vocabulary subtest the child is presented with a word 
and is asked to select the picture illustrating that word out of four pictures. The 
maximum number of items is 96, and the task is discontinued after five 
consecutive errors. 
Expressive Vocabulary. To assess children’s expressive vocabulary, the 
Dutch adaptation of the Renfrew Word Finding Vocabulary Test (Jansonius-
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Schultheiss, Borgers, DeBruin, & Stumpel, 2006) was administered. The task 
consists of 50 pictures that have to be named. 
Sentence Comprehension. To measure syntactic understanding, a subtest 
of the Dutch Language Test for Children (Verhoeven & Vermeer, 2001) was 
administered. In this task the child is presented with 32 sentences in which 
syntactic patterns play a key role. For each sentence, the child has to choose the 
correct picture out of three. 
Narrative Competence 
Narrative competence was assessed using a Dutch adaptation of the 
Renfrew Bus Story Test (Jansonius-Schultheiss et al., 2006), which uses a story 
about a naughty bus. The Dutch adaptation differs from the original in that some 
story components were added to attain a better episodic plot structure. With the 
additional story elements (a more elaborate description of the setting, an 
additional emotional response at the end of the story, and an utterance on the 
morality of the story), plot component analysis was deemed possible, whereas 
the original Renfrew Bus Story Test only provides an opportunity to score the 
number of relevant pieces of information given by the child (the Renfrew 
Information score) as measured using only the exact wording. The course of the 
story as well as the basic story components were kept. Children were told the 
story while being shown a picture book which depicts some, but not all, key 
components of the story. After having heard the story, the children were asked 
to retell the story with the aid of the picture book. The narratives were recorded 
on a tape and transcribed. Using Hunt’s method (Hunt, 1970), each utterance 
was segmented into T-units. In line with Coelho (2002), we included measures 
for three narrative components: narrative productivity, organization of content, 
and cohesion. As measures of narrative productivity we analyzed three 
measures: total number of T-units, mean length of five longest T-units 
(ML5LU), and number of subordinate clauses. Subordinate clauses are 
sentences dependent of a head sentence or grammatical constituents, introduced 
by subordinate conjuncts. Subordinate clauses were those sentences that 
contained an adverbial clause, an adjective clause (relative clause), or a 
complement clause. The narrative as told to the child contained eleven 
subordinate clauses (three adverbial clauses, three adjective clauses, and five 
complement clauses). 
Chapter 5 
 96
Organization of content was measured by the proportion of plot structure 
components (number of plot structure components divided by the total number 
of T-units), and the proportion of irrelevant T-units, utterances not part of the 
model story. 
Plot Structure Components. The following subdivision in plot structure 
components (Jansonius-Schultheiss et al., 2006) was derived from Stein and 
Glenn (1979). The Setting is information on the main characters and background 
information on the place and time. The Initiating event is considered to be the 
main event, which triggers a response of the main character. The Subsequent 
events belonging to the episode of the story consist of following events 
triggering plans and actions. The Outcome is information given on the final end 
result. Morality is considered information on the learning experience of the story 
character as provided by the child (i.e. never to run away again). Emotional 
responses were singled out as information regarding affective and emotional 
states throughout the story. The plot structure components are somewhat similar 
to the Renfrew Information score, but allow for more own wording compared to 
the Renfrew Information score. Moreover, a division into separate plot structure 
components was considered useful since research performed by Botting (2002) 
indicated that 7-8 year-old children with PLI scored within the normal range on 
the Renfrew Information score, though detailed analysis of specific aspects of 
content information did reveal specific impairments. The proportion of plot 
components was computed in relation to the total number of T-units since some 
children often supplied information that did not belong to the original story. 
Although this results in a longer story, the information pertaining to the story 
itself would be low. Alternatively, telling a longer story often results in the 
inclusion of more plot components. The Appendix shows the subdivision of the 
plot structure components of the Bus story. 
Irrelevant T-Units. Information given by the child that did not correspond 
to the story as told by the examiner were considered irrelevant T-units 
(Jansonius-Schultheiss et al., 2006). Irrelevant T-units were counted, and the 
proportion of irrelevant T-units was computed as a proportion of the total 
number of T-units, since the amount of irrelevant T-units should be considered 
in the context of the length of the story. T-units were considered irrelevant when 
the semantic content of the utterance was unclear, when the utterance consisted 
of information that did not belong in the original story, and when the utterance 
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consisted of correct information that was provided in the wrong chronological 
order. 
As a measure of cohesion we assessed the number of implicit references 
that occurred in those T-units which were considered relevant in the light of the 
model story, and expressed them as a proportion of the total number of relevant 
T-units. Implicit references were considered the use of anaphoric references to 
objects, persons or places, in situations that required the use of nouns. For 
example, the utterance “And the bus ran away. Then they made funny faces at 
each other.” was judged an implicit reference since [they] does not refer 
correctly to persons mentioned before. The utterance “There, he saw a cow” 
was also judged an implicit reference when the pasture the cow was residing in 
was not mentioned earlier. Implicit references were only coded as such in 
utterances pertaining to the story. Irrelevant utterances i.e. utterances not part of 
the model story, were not coded for implicit references, since some of these 
utterances could not be judged on the appropriateness of the references. 
All of the measures were judged separately on inter-rater reliability. Inter-
rater reliability for coding was assessed for 13 percent of all children (20 
transcripts) and was performed by an experienced clinical linguist who was 
blind to group status. Agreement for all measures exceeded 80 %. 
Theory of Mind 
Theory of Mind was measured using three change of location false belief 
stories (e.g. a girl is playing with her teddy bear. When she needs to leave to 
room for a minute, she puts the bear in a cabinet. After she has left the room, a 
second child takes the teddy bear out of the cabinet and throws it into the trash 
can. Subsequently, the girl comes back into the room and wants to play with her 
bear), which were examined by a linguist to ensure low levels of narrative 
complexity After hearing the story, children were asked about the false belief of 
one of the story characters: ‘Where would [story character] look for [the 
object]?’ Additional support was provided through the use of pictures during the 
verbalisation of the story. To obtain a score of 1 on the first order false belief 
questions, a memory question pertaining to the actual location of the object had 
to be answered correctly in addition to the false belief question. The maximum 
score for this task was 3. 
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Executive Functioning 
Planning. Planning was measured using the Tower task of the NEPSY 
(Korkman, Kirk, & Kemp, 1998). The task consists of 20 items, in which the 
child has to rearrange three coloured balls to a configuration presented on a 
picture. There are a set of rules pertaining to the number of moves, the number 
of balls that can be moved at a time (1) and the amount of time. After four 
consecutive incorrect responses the task is terminated. The Tower task measures 
higher order executive functions such as planning ability, cognitive flexibility 
and inhibitory control. 
Selective Attention and Cognitive Flexibility. Selective attention and 
cognitive flexibility were measured using the Auditory Attention and Response 
Set of the NEPSY (Korkman et al., 1998). The Auditory Attention and Response 
Set task consists of two parts, in which children are asked to respond to a set of 
auditory stimuli. Children are presented with auditory stimuli and coloured foam 
squares of different colours. They are asked to put a red square into a box every 
time the auditory stimulus red is heard. This part measures simple, selective 
auditory attention. In the second part, the child learns a new set of rules which 
consist of both contrasting and matching stimuli (putting a yellow square into 
the box after hearing the stimulus word red, putting a red square into the box 
after hearing the stimulus word yellow, and putting a blue square into the box 
after hearing the stimulus word blue). The child gets a score of 2 for every 
correct response within one second of the auditory stimulus, and a score of 1 for 
every correct response in the next two seconds. The total score can be computed 
by summing the scores and subtracting the number of commission errors (using 
a wrong colour or responding to a non target word). 
Working Memory. Working memory was measured using Number Recall, 
a subtest of the Kaufman Assessment Battery for Children (K-ABC II: Kaufman 
& Kaufman, 2004). The child has to repeat strings of numbers which are of 
increasing lengths. After three consecutive errors the task is discontinued. 
Procedure 
Children were tested at their schools in two sessions of approximately 
fifty minutes each. Upon entering the room the children were first familiarised 
with the situation and with the experimenter. Tasks were presented in a semi-
random order, alternating verbal and performance tasks. The selective attention 
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and cognitive flexibility task was presented as a first task in one of the two 
sessions, to ensure maximum attention. 
Data were analysed in several steps. First, a multivariate analysis of 
variance (MANOVA) was conducted to examine group differences in narrative 
competence between typically developing children (TD) and children with PLI. 
To further investigate possible differences in organization of story content a 
MANOVA was conducted on the specific plot components. Second, a 
MANOVA was performed to examine group differences in false belief 
understanding and executive functioning. Subsequently, a Principal Component 
Analysis was conducted to find whether the proposed subdivision into three 
components was attainable. Finally, we computed correlations between the 
relevant factor scores and measures of executive functioning and Theory of 
Mind. 
Results 
Background Data 
Table 1 shows data on age, non-verbal reasoning abilities, receptive 
language skills and expressive language skills. As the groups were matched on 
age, no significant differences were found between both groups. However, a 
significant difference was visible between both groups on the measure of non-
verbal reasoning (as measured with the Raven CPM), to the detriment of the PLI 
group. Comparing the standardized scores of the PLI group to the original 
sample showed a normal mean score, whereas the typically developing group 
showed a slightly higher than expected score. This might be caused by the fact 
that our typically developing children were screened for developmental 
Table 1. Background Data on the Participants 
 TD group PLI group  
 Mean SD  Mean SD d.f. F p 
Age (years) 5;6 0.3  5;6 0.3 161.00 .74 .46 
Raven’s CPM 6.26 1.76  5.05 2.04 161.00 4.08 .00 
Receptive 
vocabulary 
64.89 10.65  52.49 12.46 156.80 6.80 .00 
Expressive 
vocabulary 
33.01 5.83  27.75 5.79 157.00 .54 .00 
Sentence 
comprehension 
25.81 3.61  22.51 5.06 144.72 4.78 .00 
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problems. Since the groups differed on non-verbal reasoning skills, the Raven 
CPM score was used as a covariate in further analyses. We also found 
significant differences on our receptive language measures and expressive 
language measure. The normal control group outperformed the PLI group on all 
measures.  
Group Differences in Narrative Competence 
The mean scores for the narrative measures can be found in Table 2, 
along with the results of the MANOVA. The MANOVA proved to be 
significant (Wilks’ lambda = .80; F(6, 146) = 6.12, p < .001, ηp2 = .20). 
Concerning the narrative length, children with PLI showed a lower number of T-
units, combined with a lower mean length of 5 longest T-units (ML5LU). 
Moreover, the T-units of the PLI group were characterized by a less complex 
syntax, as is evident by their lower number of subordinate clauses. Differences 
were also visible at the level of story content, with the PLI group being able to 
reproduce roughly 36 percent of the plot structure components, and the typically 
developing children reproducing 49 percent. The PLI group also produced a 
higher proportion of irrelevant T-units: 20 percent for the PLI group compared 
to 13 percent for the typically developing children. Finally, although the group 
means in the proportion of implicit references differed, with a higher proportion 
of implicit references for the PLI group, the difference did not reach significance 
(p = .07). All the differences remained significant when non-verbal reasoning 
was added as a covariate (Wilks’ lambda = .82; F(6, 145) = 5.18, p < .001, ηp2 = 
.18). 
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Plot Structure Components. As stated, children with PLI expressed lower 
thematic content as revealed by a lower score on the total plot structure 
components. A separate MANOVA was used to examine possible group 
differences in specific plot structure components. The mean scores for the 
subdivision into different plot structure components are shown in Table 3, along 
with the results of the MANOVA. The MANOVA proved to be significant 
(Wilks’ lambda = .78; F(4, 143) = 4.57, p < .001, ηp2 = .22). The children with 
PLI expressed significantly less information on the setting, on the initiating 
events, on the outcome and on the emotional responses. With regard to the 
events, the PLI group did not show a lower score on the first event, though they 
did show a lower score on the subsequent events. The groups did not differ on 
the amount of information regarding the morality of the story. Controlling for 
non-verbal reasoning skills did not change the outcome (Wilks’ lambda = .79; 
F(6, 142) = 4.18, p < .001, ηp2 = .21). Differences remained with regard to 
information on the initiating events, on the outcome and on the emotional 
responses. Moreover, there were significant differences between both groups on 
Episode 2 and Episode 3, to the detriment of the PLI group. 
Table 2. Means and Standard Deviations on Narrative Measures Across Groups 
 TD group  PLI group  
 Mean SD  Mean SD d.f. F p ηp2 
Total number of T-units 20.18 5.49  16.60 4.40 1,151 19.92 .00 .12 
Mean length of 5 longest 
T-units  
9.01 1.46  7.74 1.56 1,151 26.99 .00 .15 
Total number of 
subordinate clauses 
2.21 1.61  1.21 1.40 1,151 16.92 .00 .10 
Proportion of implicit 
references 
.22 .13  .26 .16 1,151 3.30 .07 .02 
Proportion of plot 
structure components 
.58 .14  .52 .15 1,151 6.66 .01 .04 
Proportion of irrelevant 
T-units 
.13 .11  .20 .16 1,151 11.04 .00 .07 
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Group Differences in False Belief Understanding and Executive 
Functioning 
Descriptive information of children’s performance on the false belief task 
and EF tasks is shown in Table 4. The result of the MANOVA proved to be 
significant (Wilks’ lambda = .68; F(5, 143) = 13.63, p < .001, ηp2 = .32). The 
PLI group performed significantly lower on the false belief task as well as all of 
the EF tasks. These differences remained significant after adding nonverbal 
reasoning as a covariate (Wilks’ lambda = .75; F(5, 142) = 9.67, p < .001, ηp2 = 
.25). 
Table 3. Means and Standard Deviations on Specific Aspects of Organization of 
Story Content Across Groups 
 TD group PLI group 
 Mean SD  Mean SD d.f. F p ηp2 
Setting 1.20 0.92  0.92 0.77 1,151 3.99 .05 .03 
Initiating 
events 
2.39 0.80  1.77 1.02 1,151 17.83 .00 .11 
Event 1 1.61 0.92  1.43 0.95 1,151 1.36 .25 .01 
Event 2 1.45 1.05  1.01 0.88 1,151 7.69 .01 .05 
Event 3 1.55 0.90  1.10 0.91 1,151 9.38 .00 .06 
Event 4 1.20 0.61  0.99 0.55 1,151 5.01 .03 .03 
Outcome 1.39 0.91  0.74 0.83 1,151 21.52 .00 .12 
Morality 0.29 0.46  0.21 0.41 1,151 1.36 .25 .01 
Emotional 
responses 
0.63 0.59  0.40 0.59 1,151 5.80 .02 .04 
 
Table 4. Means and Standard Deviations on False Belief Understanding and EF measures 
Across Groups 
 TD group PLI group 
 Mean SD  Mean SD d.f. F p ηp2 
False belief 
understanding 
1.87 1.04  1.27 0.98 1,147 12.88 .000 .08 
Auditory Attention 
task 
40.20 13.17  29.26 15.46 1,147 21.65 .000 .13 
Auditory Response 
task 
32.95 16.43  14.91 17.96 1,147 40.95 .000 .22 
Number recall 8.07 1.73  6.49 1.73 1,147 31.13 .000 .17 
Tower 9.73 3.50  7.31 3.78 1,147 16.46 .000 .10 
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Factor Analysis 
To verify that our measures of narrative competence could indeed be 
subdivided into the different sets of abilities as proposed by Coelho (2002), we 
performed a Principal Component Analysis with Varimax rotation specifying 
three factors. As Table 5 shows, three factors were found to explain 86 percent 
of the variance. The first factor corresponded to the measurements pertaining to 
narrative productivity and, and explained 44 percent of the variance. The second 
factor corresponded to the measurements of organization of story content and 
explained an additional 27 percent of the variance. The last factor corresponded 
to the measurement of cohesion, and explained 14 percent of the variance. Since 
the factor analysis supported our subdivision, regression coefficients of the three 
factors were used for subsequent analyses. 
Relationship between Narrative Competence, EF and False Belief 
Understanding 
To assess the relationship between narrative competence and measures of 
false belief understanding and executive functioning, Pearson product moment 
correlations were computed for both groups. As can be seen in Table 6, several 
correlations reached significance. 
Among the PLI group narrative productivity skills showed significant 
positive correlations with all executive functioning tasks. There was no 
significant relation with the false belief task as found with the typically 
developing children. The story content organization factor showed a tendency to 
correlate with the Auditory response task (p = .06) and had a significant positive 
relation with Number recall. No significant correlations were found for the 
cohesion factor.  
Table 5. Varimax Rotated Three Factor Principal Components Solution on Narrative 
Measures on both Groups 
  Narrative 
productivity 
Content Cohesion 
Total number of T-units  .854   
Mean length of 5 longest T-units   .902   
Total number of subordinate clauses  .867   
Proportion of plot structure components   .904  
Proportion of irrelevant T-units  -.923  
Proportion of implicit references    .974 
Note. Values > .30 reported. 
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Among the typically developing children, the narrative productivity 
factor was positively correlated with both the false belief understanding task and 
both subscores of the Auditory Attention and Response task. The story content 
organization factor showed a significant positive correlation with the Tower 
task, which is thought to measure planning skills; typically developing children 
with higher planning skills showed higher skills related to organization of story 
content. Consistent with the PLI group, we did not find any significant 
correlations for the cohesion factor. 
Conclusion and Discussion 
The aims of the present study were to identify possible difficulties in 
narrative competence in children with PLI as compared with typically 
developing children, and to assess to what extent these difficulties could be 
related to executive functioning and Theory of Mind. 
As expected, children with PLI show problems in expressing narratives. 
Difficulties were visible at the level of narrative productivity, and at the level of 
organization of story content. With regard to narrative productivity, the 
narratives of children with PLI were characterized by a lower total number of T-
units, a lower Mean Length of 5 Longest T-units (ML5LU), and a lower number 
of subordinate clauses. Regarding story content, children with PLI showed lower 
rates of expressing plot structure components, combined with higher rates of 
Table 6. Pearson Correlations between Narrative Measures and EF and False Belief 
Understanding Across Groups 
 False 
belief 
Auditory 
Attention 
Auditory 
Response 
Number 
Recall 
Tower 
TD Group      
   Narrative productivity   .40**   .24*   .35**   .12   .11 
   Organization of story 
   content 
-.11   .12 -.04 -.08   .23* 
   Cohesion -.06 -.09   .02 -.13 -.15 
      
PLI Group      
   Narrative productivity   .08   .30*   .28*   .26*   .38** 
   Organization of story  
   content 
  .09   .06   .22†   .26*   .09 
   Cohesion   .15   .08   .06   .17 -.04 
** p < .01. * p < .05. † p < .10. 
Narrative Competence and Underlying Mechanisms in Children with PLI 
 105
irrelevant T-units in their narratives. To find whether specific irrelevant 
utterances accounted for this higher rate, we performed an additional analysis 
subdividing irrelevant utterances into incomprehensible utterances, made up 
utterances and wrong episode utterances. Significant differences were found in 
the first two categories, with the PLI group showing higher rates of 
incomprehensible T-units and made up T-units. Children with PLI did not, 
however, show higher rates of T-units belonging to events expressed in an 
incorrect order. It should be mentioned, though, that the standard deviations of 
the groups were high, indicating large variance between children within a group. 
Finally, we did not find strong evidence for difficulties relating to 
cohesion, although there was a slight difference in mean scores. This finding 
might be explained by the fact that the use of cohesive devices is still beyond the 
control of many typically developing five-year-olds, and any impairments in the 
use of cohesive devices in children with PLI would not be visible as a 
consequence. As such, it would be interesting to examine the use of cohesive 
devices over an extended period of time, as well as include alternative measures 
of cohesion. The results of narrative deficits that are found in this study are 
partly consistent with results found by Botting (2002). It suggests that children 
with PLI show problems in the realm of organization of story content as well as 
in narrative productivity. To ensure that differences between both groups were 
not caused by differences in intelligence, we also performed a MANCOVA 
using non-verbal reasoning skills as a covariate. The pattern of differences 
remained largely similar, indicating that differences in intelligence alone could 
not account for the problems in narrative competence. 
From a therapeutic perspective, it is useful to know the extent to which 
underlying mechanisms are related to narrative competence. In the correlational 
analyses between our measures of narrative competence and cognitive measures 
we used factor scores, which provided evidence for a subdivision into three 
factors as proposed by Coelho (2002). Our results show that the typically 
developing children and the PLI group exhibited different correlations. 
Concerning the first factor, skills related to narrative productivity, we found a 
positive correlation with our measure of Theory of Mind as well as our measure 
of complex attention and cognitive flexibility among the typically developing 
children. For the PLI group we found a positive correlation with all our 
measures of executive functioning, but not our Theory of Mind task. Theory of 
Mind is said to be important for narrative competence in at least two respects: to 
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understand narratives (and consequently to be able to tell the narrative correctly) 
narrators have to be able to grasp the motives that underlie the actions of the 
characters. However, Theory of Mind may also play a pivotal role with respect 
to taking perspective, when it comes to pragmatic aspects of telling a story, e.g., 
they require an understanding of the listeners’ needs. A possible alternative 
explanation for the specific relationship between our Theory of Mind measure 
and skills related to narrative productivity hinge on the ability to understand 
complex syntactic structures with an embedded clause. Children who are 
capable of producing complex syntactic structures are probably more able to 
understand false belief questions that are posed using an embedded clause. As 
such, children with higher linguistic skills will also show a higher performance 
on false belief questions. We expected to find a similar correlation within our 
PLI group. However, the results did not validate this hypothesis. Tager-Flusberg 
and Sullivan (1995) found a similar lack of relationship between Theory of 
Mind and narrative competence in children with developmental delays. They 
suggested that information processing abilities would be more important than 
socio-cognitive abilities. This seems to be the case for our PLI group as 
evidenced by the correlations between the linguistic skills factor and the 
executive functioning tasks. Concerning the second factor, skills relating to 
organization of story content, we found a significant correlation with our 
planning task for the typically developing group. Among the PLI group we 
found a significant positive correlation between skills related to organization of 
story content and our working memory task. Planning, as measured using the 
Tower task, is considered to be a relatively complex executive function, which 
requires both the ability to think ahead and inhibit immediate responses. The use 
of accurate planning mechanisms may be required to ensure that all plot 
components are accurately depicted in the narrative. The relationship with 
working memory for the PLI group supports the hypothesis regarding the role of 
information processing abilities among the PLI group. Finally, concerning the 
third factor, skills related to cohesion, we did not find any evidence for a 
relationship with Theory of Mind and/or executive functioning for the typically 
developing children or for the PLI group.  
Clearly the PLI group shows a different pattern of correlations compared 
to the typically developing children. It may be hypothesized that the deficits in 
Theory of Mind and executive functioning prevent the PLI group from using the 
same strategies for retelling that are used by the typically developing children. 
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The relationship between narrative productivity and working memory for the 
PLI group, and the absence of this relationship for the typically developing 
children can be interpreted as evidence for the use of an alternative strategy. 
Although the visual approach of our narrative task is hypothesized to reduce 
memory demands (Flory et al., 2006), PLI children with a higher performance 
on the working memory task also showed a higher degree of narrative 
competence. It might by hypothesized that, whereas typically developing 
children are capable of revising the sentences according to their own 
(socio)linguistic capabilities, children with PLI may be using an alternative 
compensatory strategy which is more reliant on rote reproduction and therefore 
on working memory. This could be consistent with our finding that the PLI 
group also showed lower language levels. 
Although the present study sheds more light on the narrative competence 
of children with PLI as well as the underlying mechanisms of narrative 
competence, some limitations are worth mentioning. Our PLI group, based on a 
community sample, was selected using the CCC. Though the CCC is a 
questionnaire designed to assess PLI, and has been found adequate for screening 
purposes (Ketelaars, Cuperus, Van Daal, Jansonius, & Verhoeven, in press), one 
should be careful to base a clinical diagnosis of a child solely on this 
questionnaire. Secondly, there are some limitations related to the tasks used in 
this study. The present study applied a story retelling design rather than a story 
generating design. We outlined our arguments for story retelling in the 
Introduction. However, debate is still going on whether story retelling is a good 
reflection of narrative competence. It might be considered easier than story 
generation, resulting in an overestimation of the narrative abilities of children 
with language impairments. In defence of our study, it can be argued that 
because both groups were subjected to the same condition, and because 
significant differences were still being observed, retelling as a tool for 
measuring narrative competence is informative regarding the skills of the 
subjects, and might even be preferred when one considers its benefits as 
mentioned in the Introduction. 
As with the diversity in ways to assess narrative competence, there is a 
great variety in the narrative measures one can assess. The measures that have 
been used in this study are not all independent. For example, the mean length of 
the five longest utterances will be affected by the number of subordinate clauses 
that have been used. As a consequence, children with a lower number of 
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subordinate clauses will often also have a lower ML5LU. This weakness has 
been mitigated by the use of factor scores rather than individual scores. 
A wider issue regarding the use of narratives in research is the influence 
of contextual parameters (Coelho, Youse, Le, & Feinn, 2003). Whereas a 
narrative task has the advantage of being able to detect subtle pragmatic 
difficulties whilst being more structured than a language sample generated in 
discourse (Botting, 2002), research has shown that a variety of contextual 
parameters such as content complexity and procedures for elicitation are of 
influence (Liles et al., 1995). Similarly, there are some limitations pertaining to 
the choice of our executive functioning tasks. Though we used tasks that are 
widely used and are said to measure one major executive function, by necessity 
a variety of executive functions are involved in each of the tasks. It would have 
been interesting to include a verbal memory task, in addition to our working 
memory task. Dodwin and Bavin (2007) found different correlations between 
several measures of verbal working memory and narrative recall and 
comprehension. They found sentence recall to be the most constant predictor for 
narrative recall and comprehension. Additionally, the Competing Language 
Processing Task (CLPT: Gaulin & Campbell, 1994) is considered useful in 
assessing executive functioning in verbal contexts. 
In conclusion, the results of the present study suggest that young children 
with PLI exhibit extensive narrative difficulties relating to narrative productivity 
and organization of story content. This finding can be used to identify the 
specific difficulties of children with PLI in relation to children with other 
disorders. In order to come to more definite answers regarding the nature of PLI, 
it would be interesting to investigate narrative competence using a longitudinal 
design. This could clarify the extent to which the narrative impairments as found 
in this study should be characterized as a delay, or whether the narrative 
impairments are qualitatively different and do not improve over time, which 
would be consistent with the view of PLI as a disorder. In addition, it would be 
worthwhile to compare the narrative abilities of children with PLI with those of 
children with autism spectrum disorders. A second important finding of this 
study is that the narrative difficulties are related to some extent to executive 
dysfunctioning. This raises the question whether improving specific executive 
functions could prove useful in mediating linguistic and communicative 
difficulties as experienced by children with PLI. The possible mediating role of 
executive functioning has been suggested in children with language-learning 
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disorders (Singer & Bashir, 1999) as well as in school-readiness of children 
from socioeconomically disadvantaged backgrounds (Bierman, Nix, Greenberg, 
Blair, & Domitrovich, 2008). In addition, working memory training has also 
been suggested in children with SLI (Montgomery, 2003). The possibility of 
training executive functions in order to improve narrative competence would be 
a worthwhile research subject, since narrative competence is related to social 
competence as well as later academic skills (Bishop & Edmundson, 1987; Roth, 
Speece, Cooper, & De La Paz, 1996).  
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Appendix: Plot Structure Components in the Bus Story Test 
 Plot structure components 
Setting Once upon a time 
Introduction of the bus 
Introduction of the driver 
Initiating Event Bus is broken 
Driver mends the bus 
Bus runs away 
Event 1 Beside a train 
Racing each other 
Train went into a tunnel 
Event 2 Into the city 
Meeting a policeman 
Policeman shouts stop 
Ran on into the country 
Event 3 Driving into a pasture 
Meeting a cow 
Racing down a hill 
Event 4 Seeing water 
Falling into the pond 
Outcome Driver finds bus 
Telephoning for a crane 
Crane puts bus back on the road 
Morality Bus promises not to run away again 
Emotional responses Bus is tired of going on the road 
Driver is happy upon finding the bus 
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Chapter 6 
Narrative Competence in Children with PLI: A 
Developmental Perspective 
 
Abstract 
This study examines the development of narrative competence of children with 
Pragmatic Language Impairment (PLI) compared to typically developing children 
using a prognostic longitudinal design. Using the Renfrew Bus story, narrative 
competence was assessed at ages 5, 6 and 7 for a group of 84 children with PLI and 
a group of 81 typically developing children. Groups were compared on measures of 
narrative productivity, organization of story content, and cohesion. Results show an 
increase in narrative competence for both groups across most time points. The PLI 
group obtained lower scores on measures of narrative productivity and story content 
organization compared to their typically developing peers at all time points, but did 
not show more problems related to narrative cohesion. Most problems in the domain 
of narrative productivity and story content organization were shown to be 
independent of lower non-verbal reasoning skills. The developmental trajectory for 
the PLI group was largely similar to that of their typically developing peers, and 
shows a persistent developmental delay of approximately one year. Furthermore, 
qualitative differences were visible in the proportion of irrelevant T-units, which was 
consistently higher in the PLI group. In addition to the developmental growth, the 
different narrative measures were found to be relatively stable over time. The results 
of this study suggest that narrative difficulties of children identified as pragmatically 
impaired persist at least until middle childhood. The persistence of the measured 
developmental delay, combined with the finding of qualitative differences, support 
the view of PLI as a deficit. 
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Introduction 
Telling a story requires a variety of skills, including linguistic skills, 
cognitive skills, word knowledge and memory (Losh & Capps, 2003). In 
addition, it also requires socio-pragmatic skills, due to the fact that a story needs 
to be adapted to the needs of the listener. All of these skills are subject to large 
developmental growth during early childhood, and through intricate 
developments in both language development and cognitive development, 
children come to appreciate the more complex aspects of story telling. This 
study examines the development of narrative competence in children with 
Pragmatic Language Impairment (PLI), who have a known deficiency in the 
social or “pragmatic” aspects of language in comparison to typically developing 
children. This allows us to come to more definitive answers regarding the nature 
of PLI: information regarding the developmental trajectory of narrative 
competence can determine whether PLI should be regarded as a delay which 
might reflect immaturity at a young age or whether PLI should be regarded as a 
deficit with possible qualitative differences.  
Over the years there has been an increase in interest in children with 
Pragmatic Language Impairment (e.g., Adams, 2001; Bishop & Adams, 1989; 
Bishop, 2000). PLI is generally considered a disorder affecting the use of 
language in social contexts (Bishop, 2000), and is often categorized under the 
umbrella term Specific Language Impairment (SLI). Whereas most problems of 
children with SLI are easily detected using standardized language tasks, the 
problems of children with PLI are more difficult to detect in assessment, due to 
the social nature of the experienced problems. Early studies investigating the 
symptoms of children with PLI often had to resort to qualitative assessments of 
discourse skills (Adams & Bishop, 1989; Bishop & Adams, 1989; Bishop, Chan, 
Adams, Hartley, & Weir, 2000). Although this led to a greater awareness of the 
symptoms associated with PLI, the use of discourse analysis is considered both 
labour intensive and prone to subjective interpretations. More recently, several 
instruments are available to assess discourse skills in a more standardized way, 
including several narrative assessments based on the Frog Story (Mayer, 1969), 
and the Renfrew Bus Story Test (Renfrew, 1997). Although these narrative 
assessments only focus on a specific discourse skill, it can be considered a valid 
way to gain insight into pragmatic abilities. In addition, narratives are used 
frequently during everyday conversations, and narrative assessment can thus be 
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considered a good reflection of naturalistic behaviour (Botting, 2002; Reilly, 
Losh, Bellugi, & Wulfeck, 2004).  
Narrative assessment can be performed using either a story generation 
design, or a story retelling design. In story generation, children are generally 
asked to look at pictures and provide a story. In contrast, in a story retelling 
design, children first listen to a model story and are then asked to retell the story. 
Both story generation and story retelling are useful measures of narrative 
competence. Merrit and Liles (1989) compared the results of story generation 
and story retelling, by both language disordered children and typically 
developing children. They found that both groups told longer stories with more 
grammar components in the story retelling condition. In addition, the stories in 
the retelling condition were more reliably scored compared to the story 
generation condition.  
Narratives are considered “a series of actions and events that unfold over 
time, according to causal principles (Mar, 2004, p. 1415). By age 6, most of the 
narratives consist of complete episodes with initiating events, motivating states, 
attempts, and consequences (Peterson & McCabe, 1983). Starting from a very 
young age, skills of children increase in the three major areas of narrative 
competence: sentence production (also called narrative productivity), 
organization of story content or story grammar, and cohesion (Coelho, 2003). 
Concerning sentence production, Berman (1988) found significant increases in 
story length during the preschool and school-age years. Progress was found both 
in the use of propositions and in the use of utterances with a subject and 
predicate. Related to this developmental growth is an increase in the use of 
cohesive devices. Already at age 3.5, children tend to use connectives such as 
“then” and “because” in their narratives (Peterson & McCabe, 1983). Later 
developments are marked by an increase in the use of sequences and causality. 
Similar developments are also evident in the story content of narratives. For 
example, Berman (1988) found a significant correlation between the age of 
children and the number of narrated plot components. One of the key elements 
that were found to slowly enter narratives during the later preschool years were 
utterances relating to human intentionality and mental states (Trabasso, Stein, 
Rodkin, Munger, & Baughn, 1992). 
In only a few studies narrative development was studied in children with 
language disorders. Paul and Smith (1993) found persisting problems in late-
talkers until second grade. At this point, 80 percent of the late talkers showed 
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age appropriate expressive language skills. Manhardt and Rescorla (2002) 
however, found narrative deficits to persist until the age of 9. Miniscalco, 
Hagberg, Kadesjö, Westerlund, and Gillberg (2007) found that a community 
sample of children with a history of language delay (assessed at age 2.5) 
exhibited impaired narrative competence at age 7 and 8. Although they did not 
use a longitudinal set up, Wetherell, Botting, and Conti Ramsden (2007) found 
that adolescents with SLI still exhibited narrative deficits. They did note that 
some aspects pertaining to narrative productivity seemed intact. They concluded 
that while adolescents with SLI are able to catch up to some extent, problems 
are persistent and are of a qualitative nature.  
As stated earlier, narrative competence is often reported to involve socio-
pragmatic skills. Hence it is surprising that a gap exists concerning research into 
narrative competence in children with PLI. To the best of our knowledge, so far 
only three studies have explicitly investigated narrative competence in children 
with PLI, with mixed results. These studies suffer from several limitations, 
including a limited number of participants, a lack of longitudinal design, and a 
limited assessment of narrative competence. Conti-Ramsden, Crutchley, and 
Botting (1997) studied story content organization and found that seven-year-old 
children with PLI contributed less information compared to children with SLI in 
a story generation task. Also applying a story generation design, Norbury and 
Bishop (2002) failed to find significant differences between typically developing 
children and children with SLI, PLI or autism aged nine, although some of the 
differences bordered significance. The lack of significant differences might be 
caused by the relatively small number of participants or age effects. In the only 
study known to the authors that investigates the narrative competence of 
children with PLI in more detail, Botting (2002) found problems in the 
organization of content similar to those reported by Conti-Ramsden et al. (1997) 
in both a story retelling and a story generation task. Detailed examination of 
children’s narratives showed that children with PLI expressed a lower number of 
utterances related to the setting and ending of a story, compared to groups with 
autism or Specific Language Impairment (SLI) that were examined in other 
studies. However, she found different results in a story retelling task compared 
to a story generation task; whereas she did find a lower sentence length and a 
reduced number of subordinate clauses in the story retelling task, there were no 
differences in the story generation task. 
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The studies on narrative competence in children with PLI conducted so 
far can at best be called inconclusive. In some studies, children with PLI showed 
several deficits, while other studies did not find specific deficits. Moreover, a 
longitudinal design was lacking in all of these studies. Therefore, in the present 
study an attempt will be made to examine the development of narrative 
competence in 77 children with PLI in the Netherlands in the age range from 
five to seven, using a longitudinal design. The children’s narrative development 
will also be compared with a control group of 75 typically developing peers. The 
longitudinal design of this study allows for analysis of developmental 
trajectories, which can subsequently provide us with information regarding the 
nature of PLI. Considering possible outcomes of growth trajectory analyses, at 
least three possible trajectories are to be considered (Catts, Bridges, Little, & 
Tomblin, 2008). The first trajectory is consistent with a deficit model, and states 
that a low initial level is followed by a parallel growth over the years. In 
addition, qualitative differences as indicated by wholly incomparable 
developmental trajectories are also indicative of a deficit. A second possible 
trajectory is consistent with a delay model, and assumes that a low initial level is 
followed by an accelerated growth in which children catch up with their 
typically developing peers. A last possible trajectory consists of a low initial 
level as well as a slower growth pattern, causing an ever widening gap. This last 
pattern of growth is often referred to as the Matthew effect (Stanovich, 1986). 
The aim of the present study is to explore the developmental trajectories of 
narrative competence in children with PLI. Using a prognostic design and the 
application of Structural Equation Modelling (SEM), our aim was to examine 
the developmental progression of narrative competence in children with PLI in 
comparison with a group of typically developing peers. In addition, we aim to 
gain more insight into the dimensions of narrative competence and their stability 
over time. 
Method 
Participants 
Participants were recruited from primary schools in the Netherlands. The 
five-year-old children with PLI were selected based on the pragmatic composite 
score of the Children’s Communication Checklist (Bishop, 1998; Dutch 
translation: Hartman et al., 1998) which was administered in the preceding year. 
The CCC is a teacher/therapist questionnaire that can be used to identify 
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children with pragmatic language difficulties. Children with a pragmatic 
composite below the cut-off score of 132 were identified as children with 
pragmatic language impairment. This cut-off has been identified as a marker for 
discriminating children with pragmatic language impairment from children with 
more typical SLI and has been used extensively in research (e.g. Bishop, 1998; 
Bishop & Baird, 2001; Geurts et al., 2004; Ketelaars, Cuperus, Van Daal, 
Jansonius, & Verhoeven, in press). A matching group of five-year-old typically 
developing children (TD group) was selected based on classroom, gender and 
age (within 6 months). As confirmation of their normal development, the 
children had to show a pragmatic composite above 140 (the lowest normal score 
of a typically developing sample of Bishop and Baird (2001)). They were also 
required not to show developmental problems as assessed by their teachers. To 
identify possible differences in nonverbal reasoning skills, all children were 
assessed using the Raven Coloured Progressive Matrices (Raven, 1956) at the 
first assessment. Both groups were followed over the course of two years. 
Detailed information on the participants can be found in Table 1. 
Procedure 
This study took place in the context of a wider study on the skills and 
deficits of children with PLI in order to classify this type of disorder in context 
of other language disorders. Children were tested at their schools in two sessions 
of approximately fifty minutes each. Upon entering the room the children were 
first familiarised with the situation and with the experimenter. The 
experimenters were extensively trained on administering the assessment battery, 
and similar procedures were adopted at all Time points. 
Narrative competence was assessed using a Dutch adaptation of the 
Renfrew Bus Story Test (Dutch version: Jansonius-Schultheiss, Borgers, 
Table 1. Participants Information 
 Time 1 Time 2 Time 3 
 TD PLI TD PLI TD PLI 
Number of participants 75 77 75 75 74 74 
Boys/girls 54/21 53/24 54/21 52/23 53/21 53/21 
Age in years  
(SD in months) 
5;6  
(3,6) 
5;6  
(3,5) 
6;6  
(3,3) 
6;6  
(3,8)  
7;6  
(3,7) 
7;6  
(4,1) 
Range of age (in months) 59-73 59-73 72-86 71-88 83-99 83-102 
TD, Typically Developing group, PLI, Pragmatic Language Impaired group. 
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DeBruin, & Stumpel, 2006; Renfrew, 1997), which comprises the retelling of a 
story about a naughty bus. In the Dutch adaptation some story components were 
added to attain a better episodic plot structure. The course of the story as well as 
the basic story components were retained. During the narrative task, children 
were told the story while being shown a picture book which depicts some, but 
not all, key components of the story. After having heard the story, the children 
were asked to retell the story with the aid of the picture book. The narratives 
were recorded on tape and transcribed. Using Hunt’s method (Hunt, 1970), each 
utterance was segmented into T-units. 
Narrative Measures 
Six measures were assessed to determine narrative competence. The 
measures were thought to reflect three narrative components: narrative 
productivity, organization of story content, and cohesion. Each of the measures 
are described below and summarized in Appendix A. 
Narrative Productivity 
As measures of narrative productivity we analyzed three measures: total 
number of T-units, mean length of five longest T-units (ML5LU), and number 
of subordinate clauses. Subordinate clauses were those T-units that consisted of 
an adverbial clause, an adjective clause, or a complement clause. The narrative 
as told to the child contained eleven subordinate clauses (three adverbial clauses, 
three adjective clauses, and five complement clauses). 
Organization of Story Content 
Organization of story content was measured by the proportion of plot 
structure components (number of plot structure components divided by the total 
number of T-units), and the proportion of irrelevant T-units. 
Plot Structure Components. The division in 24 plot structure components 
(Jansonius-Schultheiss et al., 2006) was derived from Stein and Glenn (1979). 
The plot structure components are largely similar to the Renfrew Information 
score, but allow for more own wording compared to the Renfrew Information 
score. 
Irrelevant T-Units. Information given by the child that did not correspond 
to the story as told by the examiner were considered irrelevant T-units 
(Jansonius-Schultheiss et al., 2006). Irrelevant T-units were counted, and the 
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proportion of irrelevant T-units was computed as a proportion of the total 
number of T-units, since the amount of irrelevant T-units should be considered 
in the context of the length of the story. The irrelevant T-units included 
incomprehensible T-units, of which the semantic content is unclear, made up T-
units, which consist of information that fits into the original story but is not 
actually part of it, and wrong event T-units, consisting of correct information in 
the wrong chronological order. 
Cohesion 
As a measure of cohesion we assessed the number of implicit references 
that occurred in relevant T-units, and expressed them as a proportion of the total 
number of relevant T-units. Implicit references consisted of the use of anaphoric 
references to objects, persons or places, in situations that required the use of 
nouns. 
Reliability 
All of the measures were judged separately on inter-rater reliability. 
Reliability was assessed for a subset of 10 percent of the children in the first 
year by two experts in linguistics. Since the agreement for all measures 
exceeded 80 %, all scores were used for analyses. 
Statistical Analyses 
Data were analysed in several steps. First, means and standard deviations 
were computed for all narrative measures at ages 5, 6, and 7. To assess 
differences in narrative development, a repeated measures ANOVA with Group 
as between-subjects factor and Time as a within-subjects factor was conducted. 
Subsequent t-tests were performed to investigate group differences within one 
measurement time. To investigate whether differences in nonverbal reasoning 
skills could account for differences in narrative competence, the ANOVAs were 
rerun using the Raven scores as a covariate following the procedure of Thomas 
et al. (2009). Next, Confirmatory Factor Analyses were performed on each 
group separately to find whether the data supported an underlying division into 
three narrative factors (narrative productivity, story content, cohesion), and 
whether this division was robust over time. Finally, the stability of these three 
factors was investigated using Structural Equation Modelling (SEM). 
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Results 
Table 2 presents the means and standard deviations of the narrative 
measures at all Time points. To assess the developmental progression of 
narrative competence, means and standard deviations were computed for all 
narrative measures at Time 1, Time 2, and Time 3. Figure 1 graphically depicts 
the developmental trajectories of the different narrative measures. As the Figure 
illustrates, the narrative development of the PLI group largely resembles the 
development of the TD group. Judging from the Figure, the PLI group 
consistently attains scores that are approximately one year behind those of their 
typically developing peers. The exception to this is the proportion of irrelevant 
T-units, which seems consistently higher in the PLI group. Next, repeated 
measures ANOVAs were performed to assess whether there was significant 
Table 2. Means and Standard Deviations of Narrative Measures at Time 1, Time 2, 
and Time 3 
 Time 1 Time 2 Time 3 
 TD PLI TD PLI TD PLI 
 Mean 
(SD) 
Mean 
(SD) 
 Mean 
(SD) 
Mean 
(SD) 
 Mean 
(SD) 
Mean 
(SD) 
Narrative productivity       
Total number of T-
units 
20.19  
(5.52) 
16.60  
(4.40) 
22.67  
(5.01) 
20.36  
(5.30) 
25.42  
(5.25) 
22.11  
(5.07) 
Mean length of 5 
longest T-units  
9.01  
(1.47) 
7.74  
(1.56) 
9.81  
(1.63) 
9.03  
(1.69) 
10.44  
(1.63) 
9.41  
(1.66) 
Total number of 
subordinate clauses 
2.21  
(1.62) 
1.21  
(1.40) 
3.61  
(2.23) 
2.51  
(1.76) 
4.03  
(2.52) 
2.50  
(1.75) 
Organization of story 
content 
      
Proportion of plot 
structure components 
0.58  
(0.14) 
0.52  
(0.15) 
0.59  
(0.13) 
0.58  
(0.12) 
0.64  
(0.09) 
0.59  
(0.13) 
Proportion of 
irrelevant T-units 
0.13  
(0.11) 
0.20  
(0.16) 
0.11  
(0.11) 
0.15  
(0.13) 
0.10  
(0.10) 
0.14  
(0.12) 
Cohesion       
Proportion of implicit 
references 
0.22  
(0.13) 
0.26  
(0.16) 
0.19  
(0.13) 
0.20  
(0.13) 
0.17  
(0.13) 
0.19  
(0.14) 
TD, Typically Developing group, PLI, Pragmatic Language Impaired group. 
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growth in narrative abilities from Time 1 to Time 2, and from Time 2 to Time 3. 
In addition, t-tests were conducted to find whether group differences were 
visible at all time points. 
Growth of Narrative Productivity 
We used three measures of narrative productivity: total number of T-
units, mean length of 5 longest T-units (ML5LU), and the number of 
subordinate clauses. The repeated measures ANOVA on the total number of T-
units showed a significant effect for time (F(2, 260) = 50.79, p < .001, ηp2 = 
.28). Post-hoc comparisons using the Bonferroni adjustment for multiple 
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Figure 1. Narrative Development over Time for the PLI Group and Typically Developing 
(TD) Group. 
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comparisons showed a significant increase in number of T-units both from Time 
1 to Time 2, and from Time 2 to Time 3 (ps < .001). In addition, a significant 
main effect of Group was visible (F(1, 130) = 22.78, p < .001, ηp2 = .15). This 
significant group effect was further examined by t-tests split out by time. The t-
tests revealed that the PLI group attained a lower number of T-units in their 
narratives at all time points (ps < .01). 
The repeated measures ANOVA on the ML5LU also showed a significant 
effect for both Time (F(2, 264) = 47.79, p < .001, ηp2 = .27) and Group (F(1, 
132) = 21.89, p < .001, ηp2 = .14). Post-hoc comparisons using the Bonferroni 
adjustment showed that the ML5LU significantly increased between Time 1 and 
Time 2 and between Time 2 and Time 3 (ps < .001). Subsequent t-tests revealed 
an overall lower ML5LU of the PLI group in comparison to the TD group (ps < 
.01). 
A repeated measures ANOVA on the number of subordinate clauses also 
showed a significant effect for both Time (F(2, 262) = 34.33, p < .001, ηp2 = .21) 
and Group (F(1, 131) = 24.02, p < .001, ηp2 = .16). Post-hoc comparisons using 
the Bonferroni adjustment showed that the number of subordinate clauses 
increased between Time 1 and Time 2 (p < .001), but not between Time 2 and 
Time 3 (p = .42). Concerning the main effect for Group, t-tests revealed that the 
PLI group used less subordinate clauses in their narratives at all time points, 
compared to the TD group (ps < .01). 
Growth of Story Content Organization 
As measures of story content organization we used the proportion of plot 
structure components and the proportion of irrelevant T-units. A repeated 
measures ANOVA on the proportion of plot structure components in the story 
showed a significant effect for Time (F(2, 260) = 11.29, p < .001, ηp2 = .08). 
While the proportion of plot structure components did not show an increase 
from Time 1 to Time 2, the increase between Time 2 and Time 3 did reach 
significance (p < .01). The main effect of Group fell just short of significance 
(F(1, 130) = 3.68, p = .06, ηp2 = .03). T-tests revealed a significant difference at 
Time 1 and Time 3, but not Time 2. Both at Time 1 and Time 3, the PLI group 
attained a lower proportion of plot structure components. 
A repeated measures ANOVA was also conducted on the proportion of 
irrelevant T-units in the story. Since the sphericity assumption was not met, the 
Huynh-Feldt correction was applied. The main effect of Time was significant 
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(F(1.93, 254.59) = 7.41, p < .001, ηp2 = .05). The decrease in proportion of 
irrelevant T-units was significant from Time 1 to Time 2 (p <.05), but not from 
Time 2 to Time 3. The main effect of Group was also significant (F(1, 132) = 
6.71, p < .01, ηp2 = .05), with the PLI group showing a higher proportion of 
irrelevant T-units. Subsequent t-tests revealed a significantly higher proportion 
of irrelevant T-units at Time 1 and Time 3, but not Time 2 (p = .09). 
Growth of Cohesion 
As a measure of cohesion we used the proportion of implicit references. 
Since the sphericity assumption was not met, the Huynh-Feldt correction was 
applied. The main effect of Time was significant (F(1.93, 253.24) = 8.71, p < 
.001, ηp2 = .06), with a significant decrease of proportion of implicit utterances 
from Time 1 to Time 2 (p < .05) and from Time 2 to Time 3 (p < .001). The 
main effect of Group was not significant (F(1, 131) = 2.27, p = .13). To 
investigate whether the groups did not differ at any of the time points, t-tests 
were performed. At Time 1, the difference between both groups fell short of 
significance (p = .07). At the other time points no differences were observed. 
Role of Non-Verbal Reasoning Skills 
Because we found differences in non-verbal reasoning skills, the above 
analyses were repeated using the Raven score as covariate. The effects of group 
on the dependent variables all remained similar, except for the difference in 
proportion of plot structure components, which did no longer border 
significance after controlling for non-verbal reasoning skills. In addition, an 
interaction was visible in the analysis of the total number of utterances: we 
found a significant interaction between Time and non-verbal reasoning skills. 
Dimensions in Narrative Competence 
To investigate whether our measures of narrative competence could 
indeed be subcategorized into the three proposed factors, Confirmatory Factors 
Analyses were performed over both groups. The first factor narrative 
productivity consisted of the total number of T-units, the mean length of the 5 
longest T-units, and the total number of subordinate clauses. The second factor 
story content organization consisted of only the proportion of plot structure 
components. The proportion of irrelevant T-units was left out of the analysis, 
since it showed extremely high correlations with the proportion of plot structure 
components, which increases the risk of multicollinearity. The third factor 
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cohesion consisted of the proportion of implicit references. Goodness of fit of 
the models was assessed by several indices: the standard χ2 test and alternative 
goodness of fit indices such as the adjusted Goodness of Fit Index (AGFI), the 
Comparative Fit Index (CFI), the Normed Fit Index (NFI), the Root Mean 
Square Error of Approximation (RMSEA) and the Standardized Root Mean 
Square Residual (SRMR). An acceptable fit of the χ2 test is attained when the 
ratio of the χ2 to the degrees of freedom is smaller than 2:1. The AGFI, CFI, and 
NFI should ideally be higher than .80 (Hu & Bentler, 1999). The RMSEA 
should be lower than .08 to indicate a reasonable fit (Browne & Cudeck, 1993). 
The SRMR finally should ideally be below .08 to reflect a good fit (Hu & 
Bentler, 1999), while values below .10 are considered acceptable or even good. 
As can be gathered from Table 3, the fit of the three-factor solution was 
acceptable at all Time points, indicating that the factors were robust over time. 
At Time 2, the fit indices were somewhat lower than at Times 1 and 3, but could 
still be considered marginally acceptable. Correlations among the factors at 
Time 1 were .17 (story content organization and narrative productivity), -.31 
(story content organization and cohesion), and -.20 (cohesion and narrative 
productivity), all ps < .05. At Time 2, the correlations among the factors were 
.27 (story content organization and narrative productivity), and -.33 (cohesion 
and narrative productivity). The correlation between the factors story content 
organization and cohesion was not significant. At Time 3, only the correlation 
between the factors cohesion and narrative productivity remained significant (-
.30).  
Stability in Narrative Competence over Time 
After establishing the dimensions of narrative competence for all time 
points, the longitudinal stability was investigated using quasi-simplex models in 
AMOS 6.0 (Arbuckle, 2005). Errors for the same test measured at successive 
Table 3. Goodness of Fit Statistics for Confirmatory Factor Analyses at 
Time 1, Time 2, and Time 3 
Model χ2 df p AGFI CFI NFI RMSEA SRMR 
Time 1 13.08 4 .01 .89 .97 .95 .12 .05 
Time 2 41.67 5 .00 .75 .84 .83 .21 .10 
Time 3 9.77 6 .14 .94 .98 .96 .06 .05 
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time points were allowed to correlate. The goodness-of-fit statistics of the three 
models are presented in Table 4 (Models A-C), separated by group. 
As the different goodness-of-fit indices suggest, the fit of most quasi-
simplex models was acceptable for both groups. Figures 1 and 2 graphically 
depict the final quasi-simplex SEM models of the typically developing group 
Table 4. Goodness of Fit Statistics for Structural Models at Three Time points 
Model χ2 df p AGFI CFI NFI RMSEA SRMR 
Typically developing children         
A: Narrative productivity 36.69 24 .05 .83 .96 .89 .08 .10 
B: Story content organization 0.31 1 .58 .79 1.00 .99 .00 .02 
C: Cohesion 0.54 1 .46 .97 1.00 .96 .00 .04 
PLI group         
A: Narrative productivity 35.98 25 .07 .86 .97 .90 .07 .07 
B: Story content organization 2.73 1 .10 .84 .95 .92 .14 .06 
C: Cohesion 3.11 2 .21 .93 .91 .80 .08 .08 
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Figure 1.Final Quasi-Simplex Models of Narrative Factors for the Typically Developing 
Group. 
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and the PLI group, respectively. The regression coefficients are indicated by the 
labels of the arrows. Two interesting aspects of the models should be mentioned. 
The PLI group showed a deviant trajectory on the factor story content 
organization: the standardized regression coefficient from Time 1 to Time 2 was 
.23. Although there was also a significant relation from Time 2 to Time 3, the 
standardized regression coefficient from Time 1 to Time 3 was higher (.53). 
Since the small number of degrees of freedom allowed for only two coefficients 
to be computed, the final model we computed consisted of a computation of the 
regression coefficients from Time 1 to Time 2, and from Time 1 to Time 3. A 
second interesting aspect is found in the factor cohesion, which did not show 
stability from Time 1 to Time 2 for either group.  
Conclusions and Discussion 
This study examined the development of narrative competence in a 
sample of children with PLI and a group of typically developing children who 
were followed from age 5 to age 7. With this study, we aimed to shed more light 
on the nature of PLI, its pervasiveness, persistence and the areas in which 
children with PLI show qualitative differences from their typically developing 
peers. The results of our study indicate that children who screened positive for 
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Figure 2.Final Quasi-Simplex Models of Narrative Factors for the PLI Group. 
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pragmatic language impairment at age four exhibit narrative deficits until at 
least age 7. It is important to note that the same conclusion can be arrived at 
after the role of non-verbal reasoning skills is taken into account. The narrative 
difficulties of children with PLI include lower narrative productivity, as 
measured with the total number of T-units, mean length of T-units, and number 
of subordinate clauses. In addition, difficulties are found in the domain of story 
content organization. Children with PLI show lower proportions of plot structure 
components, whereas the proportion of irrelevant utterances is higher. However, 
the PLI group did not show problems in the domain of narrative cohesion. Skills 
related to cohesion, such as the use of pronouns, are often considered to develop 
over an extended period of time (Colle, Baron-Cohen, Wheelwright, & Van der 
Lely, 2008). For example, Karmiloff-Smith (1985) proposed a three phase 
model, in which the use of anaphora develops until the age of 10. The fact that 
we could not establish differences in cohesion skills might reflect the fact that 
they are still very much under development at the ages the measurements were 
taken.  
The narrative difficulties of the PLI group notwithstanding, the PLI group 
did show significant developments in the realm of narrative competence. The 
scores of the PLI group were largely consistent with those of the TD group one 
year earlier, which suggests a delay of about one year. Two exceptions were 
visible, however. The use of subordinate clauses of the PLI group at age 6 was 
similar to the use of subordinate clauses of their typically developing peers at 
age 5. However, at age 7, the PLI group did not match the level of the TD group 
one year earlier. In addition, qualitative differences were visible in the 
proportion of irrelevant T-units, which was higher in the PLI group at age 7 
compared to the typically developing group at age 5, indicating a delay of at 
least two years. So, in addition to the fact that the PLI group did not catch up to 
the typically developing group, qualitative differences, as evidenced by the 
much larger delay seen in the proportion of irrelevant T-units, are consistent 
with a deficit. It is interesting to note that a high proportion of irrelevant T-units 
could be regarded as a pragmatic deficit, since it is an indication of lack of 
consideration for the needs of a listener. 
Our second goal was to gain more insight into the dimensions of narrative 
competence and their stability over time. The results of our analyses suggest that 
narrative competence consists of several related but independent skills. These 
skills show a certain level of stability over time. For instance, our measures of 
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narrative productivity did indeed comprise a separate dimension, and showed 
stability in time for both groups. To a lesser extent the same was true for story 
content organization. Since our two measures of story content organization 
showed considerable relatedness with each other, we only included one of the 
measures in the analyses. The results suggested that story content organization 
did indeed constitute a separate aspect of narrative competence. In addition, 
story content organization also showed stability over time for the typically 
developing children. This was somewhat less true for the PLI group, whose 
scores at Time 1 proved to be an important significant predictor even two years 
later. Finally, although narrative cohesion was found to constitute a separate 
aspect of narrative competence, it did not show stability for either of the groups 
between the ages of 5 and 6. Stability was visible, however, from age 6 to 7. The 
lack of evidence of stability in the use of cohesive devices in the youngest age 
ranges might have been the result of the intricacies involved in the use of 
cohesive devices. Indeed, mounting evidence suggests that the use of cohesive 
devices develops in later childhood Karmiloff-Smith (1985). Corroborating 
evidence for the hypothesis that the use of cohesive devices was still out of the 
scope of the children at age 5 was the lack of significant differences between the 
typically developing children and the children with PLI. 
Of course, several limitations apply to the present study. First of all, our 
study made use of a retelling task. Although this design has been shown to show 
high interrater reliability and takes relatively little time to score, it has some 
disadvantages. For example, retelling might be considered easier than story 
generating, and would thus provide an overly positive view of the narrative 
competence of our children. However, since we only used the task as a relative 
measure, to compare children over time and across two groups, overestimation 
of skills does not pose a problem as long as it is consistent. A related limitation 
is the fact that retelling be more prone to test-retest effects, although our 
assessments were each a year apart from the other. Another limitation concerns 
the age of the participants. Ideally, narrative competence should be investigated 
over a larger period of time. The fact that our measure of narrative cohesion did 
not show stability in the early years of our assessment suggests that important 
developments may indeed take place outside our tested age range. It would be 
interesting to follow these children to find whether later developments indeed 
take place, and whether the narrative deficits of the PLI group might diminish 
over time. In addition, it would be preferable to include a second measure of 
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narrative cohesion for purposes of validity. Since both groups differed on non-
verbal reasoning skills, the computation of the models was repeated with the 
addition of the Raven CPM scores. IQ did not tend to correlate with the 
narrative factors at Time 1, nor did it predict narrative competence over time. 
Two important clinical implications follow from the present study. 
Firstly, this study has provided us with information concerning the use of 
narrative assessments. Although many studies have made use of narrative 
assessment and clinicians increasingly apply narrative tasks for diagnostic 
purposes, few studies have explicitly investigated dimensions and stability of 
narrative competence. Our findings concerning separate dimensions and stability 
support the use of narrative assessments in clinical practice. In combination with 
the fact that narrative assessment is considered ecologically valid, narrative 
assessment provide a valuable tool for clinical practice.  
A second important clinical implication of this study deals with the 
questions surrounding the nature of PLI. Our results show that children who 
screen positive for pragmatic language impairment at an early age exhibit 
serious problems even after an extended period of time. The narrative 
developments visible in these children are consistent with the view of PLI as a 
disorder: not only did the PLI group fail to show a tendency to catch up with 
their typically developing peers, their performance was not always comparable 
with the performance of younger typically developing children, suggesting a 
qualitative difference rather than a quantitative. Overall, the results of this study 
provide a first indication of Pragmatic Language Impairment in the general 
population. However, in order to come to any definite answers regarding the 
nature of PLI, more research is imperative. 
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Appendix: Narrative Measures Adopted in the Study 
Domain Measure Description Example 
Narrative 
productivity 
Number of T-
units 
A T-unit (Hunt, 1970) is 
roughly equivalent to a 
sentence, but is better 
defined. It consists of an 
independent clause and 
possible subordinate 
clauses. 
 
 ML5LU Mean word length of 5 
longest utterances (T-
units) 
 
 Number of 
subordinate 
clauses 
Sum of subordinate 
clauses of the type 
adjective clause, 
adverbial clause and 
complement clause. 
Adverbial clause: “The bus 
had to go on alone, 
because the train went 
into a tunnel”.  
Adjective clause: “He 
hurried into the city where 
he met a policeman who 
blew his whistle…”.  
Complement clause: “And 
the promised that he would 
never run off alone”.  
 
Narrative 
content 
Proportion of plot 
structure elements 
Number of plot structure 
components divided by 
the total number of T-
units. 
 
 Proportion of 
irrelevant 
information 
Number of irrelevant T-
units divided by the 
total number of T-units. 
Irrelevant utterances 
include 
incomprehensible T-
units, of which the 
semantic content is 
unclear, made up T-
units, which consist of 
information that might 
Incomprehensible T-unit: 
“And the bus didn’t make 
anything in it.” 
Made up T-unit: “But the 
motor still carried on.” 
Wrong event T-unit: “Then 
he fell into the water. Then 
the brakes didn’t work 
anymore.” 
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belong in the story but 
does not in the original 
story, and wrong event 
T-units, consisting of 
correct information in 
the wrong chronological 
order. 
 
Narrative 
cohesion 
Proportion of 
implicit references 
Number of anaphoric 
references to objects, 
persons or places, in 
situations that requires 
the use of nouns, 
divided by total number 
of T-units. Implicit 
references were only 
coded as such in 
utterances pertaining to 
the story. 
 “And the bus ran away. 
Then they made funny 
faces at each other.” [they] 
does not refer correctly to 
persons mentioned before.  
“There, he saw a cow” is 
also judged an implicit 
reference when the pasture 
the cow was residing in 
was not mentioned earlier.  
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Chapter 7 
General Conclusions and Discussion 
 
The main purpose of this dissertation was to shed more light on the nature 
of Pragmatic Language Impairment (PLI). PLI is a term reserved for children 
with marked problems in the appropriate use of language in context (Bishop, 
2000). The use of the term as a diagnostic classification has raised many 
questions, since there is a clear overlap with symptoms of Autism Spectrum 
Disorders (ASD). Moreover, pragmatic language problems have been connected 
to Specific Language Impairment as a secondary consequence of the structural 
language problems, and to ADHD. In order to investigate the nature of PLI, we 
conducted a longitudinal study on a community sample identified as having PLI 
at age four. In this chapter, we will discuss the main findings of this study. First 
of all, we go into the possibilities to screen children with PLI. In addition, we 
deal successively with behavioural profiles, semantic problems and narrative 
competence in children with PLI. The children’s narrative skills provide insight 
into the language skills of the children, both at the structural level and the 
pragmatic level. Narrative skills will also be discussed in relation to their Theory 
of Mind and executive functioning. Finally, we will discuss some limitations of 
the present study along with implications for theory and clinical practice.  
Screening for Pragmatic Language Impairment 
Screening provides clinicians with a first indication of possible problems, 
after which in-depth assessment takes place. Chapter 2 describes a study on the 
possibility of screening for Pragmatic Language Impairment using the 
Children’s Communication Checklist (Bishop, 1998; Dutch version: Hartman et 
al., 1998). Although the CCC is often the diagnostic instrument of choice in 
examining pragmatic competence, research evidence on its psychometric 
validity for both clinical and community samples is rather scarce. In order to 
shed more light on the potential of the CCC for screening for PLI, we tested its 
psychometric qualities in a study on a large community sample of four-year-
olds. Results suggested good internal consistency. With respect to construct 
validity, we did not find a satisfactory nine-factor model relating to the nine 
subscales of the CCC, but were able to replicate the proposed five factor model 
of pragmatic skills using a second order factor model. The five factor model 
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consisted of the following pragmatic aspects: Inappropriate Initiations, 
Coherence, Stereotyped Conversation, Use of Context and Rapport. The non-
pragmatic subscales Speech, Syntax, Social, and Interests are not thought to 
reflect pragmatic skills, but to measure skills that may affect pragmatic 
performance in individual children. The model we found in our study largely 
corresponds with Roth and Spekman’s model (1984) on pragmatic abilities. 
Their model defines three broad areas of pragmatic abilities: communicative 
intentions, presupposition, and the social organization of discourse. Skills 
related to communicative intentions include the breadth of intentions one can 
convey and understand, as well as the forms than one uses to express those 
intentions. In the CCC, this pragmatic aspect is covered by the subscale Rapport. 
Presupposition skills include the ability to assess the listener’s informational and 
social needs and to adapt one’s message content and form accordingly. In 
addition, the appropriate use of cohesive devices is also considered a 
presupposition skill. In the CCC, presupposition skills are reflected in the 
subscales Coherence and Use of Context. Both skills are considered distinct, 
although they are fitted into one major pragmatic aspect in the model of Roth 
and Spekman. Whereas the use of context can considered to be an external 
conversational presupposition skill, coherence deals with intra-conversational 
presupposition skills. Finally, Roth and Spekman’s pragmatic aspect of social 
organization consists of abilities to maintain an effective conversation by turn 
taking, topic management and conversation repairs. This pragmatic aspect is 
reflected in the CCC subscales Inappropriate Initiations and Stereotyped 
Conversation. Whereas the subscale Inappropriate Initiations deals with turn 
taking skills, the subscale Stereotyped Conversation is related to topic 
management. To conclude, the construct validity of the CCC as applied in our 
study can be called quite reasonable. 
Our findings on the psychometric properties of the CCC are more positive 
as compared to other studies on the potential of the CCC in the general 
population (e.g., Geurts et al., 2005; Laws & Bishop, 2004). A possible 
explanation for this is that we examined a more homogeneous sample of 
children in comparison to other studies, and that the age of our group of subjects 
was lower than in the other studies. Many pragmatic skills develop in the early 
school ages, and the application of the CCC in samples of adolescents might 
therefore result in restriction of range problems, which negatively affects any 
factor structure. A second explanation is the use of a second order model of only 
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the five pragmatic subscales instead of all nine scales. Four of the nine subscales 
are not proposed to measure pragmatic skills. Although these additional 
measures might be related to pragmatic skills, this does not necessarily have to 
be the case. For instance, pragmatic language problems can be a consequence of 
poor structural language skills. However, as some children with autism spectrum 
disorders illustrate, pragmatic deficits can also occur in children with intact 
structural language skills. It should also be noted that the CCC identifies 
children with PLI solely on the basis of the five pragmatic subscales, which 
implies that the other subscales need not conform to any validity criteria in order 
to use the CCC as a PLI screening instrument. 
Based on our community sample, we found a prevalence rate of 7 percent 
for PLI. As of yet, there are no estimates as to the prevalence of PLI. The 
prevalence of SLI can be used as a point of reference. This prevalence varies 
between 2 and 7 percent (Law, Boyle, Harris, Harkness, & Nye, 1998), which is 
lower than our prevalence figure for PLI in the community sample. The profile 
of our screened group of children was highly similar to the diagnostic profile of 
children identified as having PLI who were found in an SLI sample. It can thus 
tentatively be concluded that PLI can be seen as an underestimated construct 
that may also occur without structural language problems. Furthermore, it seems 
likely that PLI shows considerable overlap with other impairments, such as 
autism spectrum disorders (ASD) and ADHD. 
Concordance rates between the CCC and teacher opinions regarding the 
development of the children were moderate. Many children identified by the 
CCC as having PLI were characterized as having social-emotional problems, 
language problems or a constellation of diverse problems. An important finding 
was that 32 percent of the children that were identified based on a low score on 
the CCC were not considered at-risk by teachers. The moderate concordance 
rates between the CCC scores and the opinions of teachers regarding the 
development of children may be taken as an indication that pragmatic language 
problems can be subtle and hard to detect. Alternatively, pragmatic problems 
may have arisen as a result of shyness in the children, or may be a reflection of 
the young age of the children in which many pragmatic developments still need 
to take place.  
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Relations between PLI and Behavioural Problems 
The goal of Chapter 3 was to clarify the nature of behavioural problems 
in children with PLI, using a prognostic design in the general population. 
Although the relationship between behavioural problems and SLI has been well 
established there is hardly any research on the relationship between behavioural 
problems and pragmatic competence. Our findings indicate that pragmatic 
competence is highly correlated with behavioural problems. Regression analyses 
showed that both pragmatic competence and autistic behaviour are good 
predictors of behavioural problems. Strikingly, structural language abilities did 
not account for any variance once pragmatic competence had been controlled 
for. When we assessed the behavioural profiles of a group of children identified 
with PLI, we found a high incidence of behavioural problems, especially 
hyperactivity and lack of prosocial behaviour. Although both within the 
community as a whole and in the group identified with PLI boys showed more 
problems than girls, the differences between boys and girls were smaller in the 
PLI group. 
Our findings of a substantial relationship between behavioural problems 
and language problems correspond to findings in other studies (e.g., Noterdaeme 
& Amorosa, 1999; Stevenson & Richman, 1978). This literature often reports 
differential effects according to gender, age, and type of language problems. As 
to the latter effect, our study is among the first to study PLI in relation to 
behavioural problems. It is interesting that behavioural problems of children 
with SLI are often considered a consequence of the language problem (e.g., 
Goldman, 1987). The question is whether the behavioural problems of children 
with PLI can be explained in a similar fashion, or whether the intrinsic social 
nature of the language problems might be the reason for these findings. The 
latter seems more likely in light of the finding that structural language abilities 
did not account for any variance in behavioural problems once pragmatic 
competence had been controlled for. Overall, the current results highlight the 
importance of assessment of behavioural problems in children with pragmatic 
problems. Furthermore, the results demonstrate that assessment of pragmatic 
language problems is possible at an early age, which is important considering 
the fact that both behavioural problems and pragmatic problems have large 
repercussions for children’s quality of life (Botting, Faragher, Simkin, Knox, & 
Conti-Ramsden, 2001; Conti-Ramsden & Botting, 2004; Taylor, Chadwick, 
Heptinstall, & Danckaerts, 1996). 
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Semantic Problems in Children with PLI 
Throughout this thesis the term Pragmatic Language Impairment has been 
applied, following its current use. However, PLI was formerly known as 
Semantic Pragmatic Language Disorder and there has been continuous debate on 
the presence of possible semantic problems in children with PLI. Chapter 4 
reports on an experiment which investigated picture naming skills and definition 
skills in five-year-old children with Pragmatic Language Impairment. Picture 
naming is a task which requires little involvement of skills other than semantic 
abilities. In addition to information on the productive vocabulary of children, 
assessing picture naming skills provides an opportunity to gather information on 
underlying deficits by analyzing the naming errors children make. To enable a 
more comprehensive view of the lexicon, we also added a definition task. 
Results of this experiment revealed semantic problems in our PLI sample. 
Compared to typically developing children, the PLI group attained a lower 
picture naming accuracy. The naming accuracy of both groups was affected by 
word length and word frequency, though the effect of word frequency was 
somewhat heightened for the PLI group. When looking at absolute numbers of 
errors, the PLI group showed higher rates for all categories of naming errors. 
Relative to typically developing children, children with PLI showed a 
disproportionate proportion of non-related errors, whereas the proportions of 
other errors were comparable. Though the children with PLI did benefit from 
semantic cues in that they named more pictures correctly, they did not benefit 
more than the typically developing children. As such, the use of semantic cues, 
though beneficial, did not result in normal performance. 
Children with PLI also showed lower definition accuracy. Interestingly, 
this lower definition accuracy became especially manifest in pictures the 
children were familiar with (i.e., were able to name correctly). Thus, even when 
they were familiar with a word, their knowledge of it was lower than the 
knowledge possessed by their typically developing peers. The pattern of 
definition accuracy across accurate picture naming, semantically related picture 
naming errors and non-informative picture naming errors was similar to that of 
their typically developing peers. Qualitative analysis showed a high incidence of 
pragmatically inappropriate definitions for the PLI group.  
The results of this part of our study are interesting since semantic 
problems are currently no longer deemed to be a core deficit of PLI (Bishop, 
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2000). Overall, the results of our study demonstrate that semantic problems do 
occur in a large group of children with PLI. Although some of the problems 
could also be the result of pragmatic problems, not all results could be traced 
back to a pragmatic deficit. Based on picture naming models, the results of the 
current study are suggestive of possible deficits in the object identification and 
naming selection stages. It is not entirely clear whether the problems exhibit a 
pattern that is unique for PLI, since the results seem to be largely consistent with 
a general language delay. However, interestingly, we did find a predisposition of 
the PLI group to identify pictures on the basis of a shared physical resemblance. 
This finding is not in correspondence with naming errors made by other 
language disordered groups (Nation, Marshall, & Snowling, 2001), but may 
correspond to problems experienced by groups with other types of disorders, 
although this cannot be determined conclusively at this time. The results of the 
current study demonstrate that pragmatic competence is interwoven with other 
language systems, and that caution is warranted regarding the assessment of 
isolated aspects of language. 
Narrative Competence in Children with PLI 
Chapters 5 and 6 investigated narrative competence in children with PLI. 
Although narrative assessments only focus on a specific discourse skill, it is a 
common way to gain insight into pragmatic abilities, as well as structural 
language abilities. In addition, narratives are frequently used during everyday 
conversations, and narrative assessment can thus be considered a good reflection 
of naturalistic behaviour (Botting, 2002; Reilly, Losh, Bellugi, & Wulfeck, 
2004). Although several studies have investigated narrative competence in 
children with communicative difficulties, narrative competence has not been 
investigated in depth in children with PLI. Using a narrative retelling task, we 
investigated narrative competence of a group of children with PLI and a 
matched group of typically developing children.  
When assessing narrative competence, a host of measures can be applied. 
To find whether narrative competence could be viewed as consisting of a limited 
set of different aspects, we conducted a factor analysis on several narrative 
measures in Chapter 5. The results supported an underlying structure of 
narrative competence into three factors: narrative productivity, organization of 
story content, and cohesion. Skills related to narrative productivity consisted of 
the length of narratives, the mean length of the five longest utterances (T-units), 
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and the number of subordinate clauses. Skills related to story content 
organization were the proportion of plot structure components (utterances 
related to the original story), and the proportion of irrelevant T-units (utterances 
not related to the original story). Cohesion was reflected by the proportion of 
implicit references. This underlying structure in three components matches 
earlier reports by Coelho (2002). In Chapter 6, the division into three separate 
narrative factors was replicated and extended using a longitudinal design. The 
longitudinal study demonstrated stability over time for the factors narrative 
productivity and story content organization. Although we found a stability of the 
factor cohesion between children aged 6 and 7, we were not able to establish this 
stability one year earlier. Cohesion is often judged to be a difficult aspect of 
narrative competence and is believed to develop over an extended period of 
development. It might be hypothesized that the use of cohesive devices was still 
too complex for our youngest sample. 
A major goal of Chapters 5 and 6 was to uncover possible deficits in 
narrative competence in our PLI group. The results of Chapter 5 were consistent 
with deficits in both narrative productivity and story content organization in our 
five-year-olds with PLI. Whereas the finding of problems in story content is in 
correspondence with other studies on PLI, the finding of problems relating to 
narrative productivity is somewhat less established (Botting, 2002). 
Interestingly, we did not find evidence of problems in the realm of cohesion for 
our PLI group. If we assume that the use of cohesive devices is indeed a 
complex task beyond the control of most typically developing five-year-olds, it 
is not surprising that no differences were visible. 
In Chapter 6, narrative competence was further investigated using a 
longitudinal design in order to arrive at more definite conclusions regarding the 
view of PLI as a deficit or PLI as a delay. The results of this study showed 
increases in narrative competence for both typically developing children and 
children with PLI. However, although the PLI group showed significant 
developments, they consistently obtained lower scores on measures of narrative 
productivity and story content organization. Relative to the typically developing 
group, the PLI group showed scores consistent with a developmental delay of 
approximately one year. However, not all results could be traced back to 
performance of younger typically developing children, but were more consistent 
with a qualitative difference. Children with PLI showed a disproportionally high 
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proportion of irrelevant T-units compared to younger typically developing 
children. Overall then, these results lend support to the view of PLI as a deficit. 
Narrative Competence, Theory of Mind and Executive 
Functioning 
Theoretically, narrative competence hinges on several underlying 
cognitive mechanisms among which is the understanding of other peoples minds 
(Theory of Mind) and aspects of information processing abilities (executive 
functioning) (Mar, 2004). The relationship between narrative competence and 
these underlying mechanisms was the focal issue of Chapter 5. In line with Mar 
(2004), we expected that narrators need to be able to take the perspective of the 
character in order to understand its actions, on the one hand, and the perspective 
of the listener, on the other hand, both of which require Theory of Mind 
abilities. Our study indeed provided evidence of a relationship between narrative 
competence and Theory of Mind. Skills pertaining to narrative productivity 
were positively correlated to false belief understanding, a Theory of Mind skill, 
for the typically developing group. However, we did not establish a similar 
relationship in the PLI group. This could suggest that children with PLI exhibit 
such deficits in Theory of Mind skills, and that they are unable to use theoretical 
understanding of Theory of Mind in daily conversations. Alternatively, the 
absence of a relationship might be explained in terms of deficits in other 
cognitive mechanisms such as executive dysfunctioning, which cause 
communicative breakdown before Theory of Mind even comes into play. 
The theoretical relationship between narrative competence and executive 
functioning is based on the fact that narrative competence requires organization 
of information both in story content and in story structure. Indeed, our study 
demonstrated many positive correlations between narrative competence and 
executive functioning abilities, more so in the PLI group than in the typically 
developing group. The disparity between relations in both groups may be 
indicative of alternative strategies for retelling. Especially the finding of a 
relationship between narrative productivity and working memory for the PLI 
group, and the absence of this relationship for the typically developing group 
point into this direction. It may be hypothesized that the children with PLI use 
an alternative compensatory strategy which is more reliant on rote reproduction, 
whereas typically developing children are able to revise the sentences according 
to their own (socio)linguistic capabilities.  
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The findings of this study are in accordance with findings in other studies 
(e.g., Capps, Losh, & Thurber, 2000; Dodwell & Bavin, 2007). However, to the 
best of our knowledge, no other studies have investigated this relationship in 
children with PLI in detail. Since PLI is often associated with autism spectrum 
disorders, one could expect a deficit in Theory of Mind, and subsequent 
impaired narrative competence. Our study provided evidence of impairments in 
both Theory of Mind and narrative competence with no relationship between the 
two. As suggested above, this could be the result of executive dysfunctioning, or 
this could suggest the use of an alternative compensatory strategy. At any rate, 
the involvement of underlying cognitive mechanisms in narrative competence 
suggests careful assessment of underlying mechanisms of impaired narrative 
competence, before therapeutic intervention. 
Limitations and Future Directions 
In the present dissertation, we have attempted to provide some answers 
regarding the classification of Pragmatic Language Impairment using a 
prognostic design in mainstream education. This design provides us with the 
opportunity to investigate the full set of children that experience this type of 
problem. To our knowledge, this design has not been applied in other studies, 
which commonly examine children with a known disorder. However, the choice 
for this design also comes with some limitations. Instruments assessing a 
possible PLI are scarce, and it must be noted that our group with PLI were 
identified on the basis of the CCC cut-off score only. Although the CCC is used 
widely in clinical practice, and we established reasonable reliability and validity, 
it remains to be seen whether PLI can be diagnosed purely on the basis of this 
cut-off score. It is also important to note that our screening was based only on 
teacher reports. We opted for teachers as informants because we felt they would 
be highly capable to judge the severity of problematic behaviour in the context 
of other children. However, it can also be argued that parents have a more 
detailed view on their child’s behaviour. When PLI is to be diagnosed in 
individual children, the use of multiple informants may yield optimal validity of 
CCC scores. Moreover, it can be recommended to conduct additional clinical 
interviews to validate the assessment of PLI by means of questionnaires like the 
CCC. This would address both the issue of pragmatic impairments in children 
with identified disorders, as well as the issue of the possibility of a separate 
classification of PLI. 
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Another important limitation concerns the choice of instruments to 
investigate pragmatic problems in-depth. Our study employed a narrative 
retelling task. A comparison between the application of a retelling design and 
the application of a story generating design might possibly result in even more 
valid information. It can also be argued that narrative competence only offers a 
limited view into PLI. For example, although it does provide us with 
information on the ability to tell a cohesive story, it does not give us any insight 
into turn taking skills. It would have been interesting to investigate other aspects 
of pragmatic competence in this group of children, such as conversational skills. 
This would also provide us with more knowledge on possible pragmatic profiles 
in children with different disorders. Bearing this in mind, it would be interesting 
to compare pragmatic skills of children with disorders which have been related 
to impaired pragmatic competence. Although some attempts have been made 
into this direction (e.g., Geurts et al., 2004), these often only investigate 
pragmatic skill by means of questionnaires. 
Clinical Implications 
The results of this thesis underline the existence of pragmatic language 
problems and their pervasive effects. These pervasive effects are visible not only 
in the breadth of the skills that are affected (Chapters, 3, 4 and 5), but also in 
their duration (Chapter 6). This shows that children with pragmatic language 
problems are at great risk not only socially, but also educationally. In this 
section, we will discuss some important clinical implications of this study 
related to the nature of PLI and its assessment. 
Associations with Other Problem Areas 
A first important implication of the current study is related to the high 
associations we found between pragmatic language problems and behavioural 
problems. This association was already established for children with SLI. Due to 
the social nature of pragmatic problems, behavioural problems are even more 
likely in children with PLI. In our study we found that structural language 
abilities did not account for any variance in behavioural problems once 
pragmatic competence had been controlled for. It would be interesting to 
investigate whether the same can be said for children with SLI. For clinical 
practice, the relationship between pragmatic competence and behavioural 
problems suggests that both aspects need to be under close scrutiny in clinical 
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assessment. The high incidence of hyperactivity problems corroborates the 
recent findings relating to pragmatic language problems in children with ADHD. 
Language problems can be easily overlooked in children with externalizing 
behavioural problems, as is the case with ADHD. However, since pragmatic 
language problems can have large repercussions for both educational outcome 
and social development, clinicians need to be aware of the possibility of 
pragmatic language problems in this high risk group. 
Assessment 
The strong associations between PLI and other problem areas such as 
behavioural problems stress the need for reliable screening and in-depth 
assessment tools. It is well established that pragmatic competence is difficult to 
assess, because of its interactive nature. A constant battle exists between the 
need to assess pragmatic competence in a natural context and the need to be able 
to reliably score the pragmatic abilities of the children and compare them against 
norms of typically developing peers. The findings from Chapter 2 suggest that 
the CCC has potential to fill the need for a screening instrument. This suggestion 
is corroborated by the longitudinal evidence presented in Chapter 6, which 
shows that the children that were identified by the CCC as pragmatically 
impaired at age four, experienced pragmatic problems that last until at least age 
7. Interestingly, many of these children initially went unidentified by teachers, 
which underlines the potential benefits of screening for PLI.  
Of course, screening will only provide a first indication of a possible 
problem within the realm of pragmatic language problems. In-depth assessment 
of pragmatic skills is necessary to find the exact problem areas and possible 
leads for therapy. As for this in-depth assessment, the results of Chapter 5 and 6 
indicate the potential of narrative tasks using a retelling design. Narratives in 
this form are very useful since they take little time and are relatively easy and 
reliable to score. Fine-grained assessment of these narratives can offer a host of 
information for therapy. The stability of performance that we established in 
Chapter 6, in addition to the finding from Chapter 5 that children with PLI show 
particular problems in the realm of narrative competence, suggests that narrative 
assessment is a powerful tool that should be more widely employed in clinical 
practice to assess pragmatic language problems. 
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Symptoms and Underlying Mechanisms 
As to the origin of the narrative deficits of children with PLI, we found 
some evidence of executive dysfunction. Our results suggest that several 
impaired executive functions are involved in narrative competence. However, 
since our results are based on correlational analyses only, it is impossible to 
ascertain whether executive dysfunction is a cause of narrative deficits, whether 
narrative deficits cause executive dysfunction, or whether there is a common 
underlying cause for both. From a neuropsychological viewpoint the first seems 
most likely. The relationship would argue for a thorough assessment of both 
narrative competence and underlying cognitive mechanisms in children 
suspected of having pragmatic language impairment. Not only would this 
uncover strengths and weaknesses within individual children, it would also 
identify specific areas for therapeutic intervention. 
The present thesis also provides evidence for semantic problems in 
children with PLI, counter to earlier evidence. Although some of the errors were 
suggestive of pragmatic language problems, not all problems could be related to 
pragmatic deficits. In light of the evidence of semantic problems in children 
with PLI it is questionable whether the current use of Pragmatic Language 
Impairment instead of Semantic Pragmatic Language Disorder is indeed valid. It 
does warrant caution in the assessment of pragmatic competence without taking 
into account other linguistic areas. 
Diagnostic Classification 
These conclusions and implications do not answer the question whether 
PLI should be considered a separate disorder. Although the application of the 
current prognostic design in mainstream education enabled us to investigate the 
full scope of PLI, it did not lead to any definite answers to this question. Based 
on our findings, there seems to be considerable overlap between the symptoms 
associated with PLI in our mainstream group and the symptoms of children with 
identified disorders. For example, consistent with children with ADHD, our PLI 
group experienced serious hyperactivity problems, and showed deficits in 
executive functioning. Consistent with children with Autism Spectrum 
Disorders, our PLI group showed a lack of prosocial behaviour, narrative 
difficulties, Theory of Mind deficits, and deficits in executive functioning. 
Lastly, consistent with children with a language disorder, our PLI group showed 
semantic problems. Furthermore, both the narrative development and the 
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semantic abilities were largely consistent with a general language delay, which 
did not seem to ameliorate over time as evidenced by our longitudinal analysis 
of narrative development. However, in some respects the children’s performance 
was qualitatively different from that of their typically developing peers, 
indicating that a general language delay may not be sufficient to describe the 
problems. 
The preceding discussion indicates that it is questionable whether our 
research sample contains individuals that exhibit no problems related to any of 
these disorders already included in the DSM-IV, and it would be difficult to 
acknowledge PLI as a separate disorder worthy of a place in the DSM-IV. 
Corroborating evidence for the hypothesis that PLI can occur in children with 
various diagnoses, is the finding that at age 7 many of the children in the PLI 
group were diagnosed with one or more of the mentioned disorders. The 
percentages in Table 1 illustrate these findings, based on information by teachers 
and parents. In total, 59.7 percent of the children in the PLI group had received a 
diagnosis by this time, was under investigation of a disorder, or received 
language therapy outside of the school setting. Within the school setting, we 
found that 22 percent of the children in the PLI group received speech-/language 
therapy, 18 percent received remedial teaching, and 12 percent received multiple 
forms of therapy. In total, 26 percent of the PLI group did not receive any 
additional help. 
In light of this evidence, rather than advocating the use of the term as a 
(separate) disorder, we would favour the use of the term as a descriptive term as 
has been suggested by Boucher (1998). This is based on the notion that the term 
might be useful in clinical practice to provide a good indication of the main 
linguistic difficulties of individual children, which can subsequently provide a 
Table 1. Reported Diagnoses within the PLI Group 
Type of diagnosis % of children in the 
PLI group 
ASD 8.1 
Suspected of ASD 3.2 
ADHD 9.7 
Suspected of ADHD 1.6 
Receiving external language therapy (children in other groups 
excluded) 
16.1 
Under investigation for possible disorder 9.7 
Other 11.3 
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framework for therapy. However, this means that the full spectrum of pragmatic 
skills needs to be assessed in order to get a fine-grained picture of the pragmatic 
impairment. The inclusion of a screening instrument such as the CCC in 
mainstream education could prove useful as a first indication, after which in-
depth assessment could take place. The strong relationship between pragmatic 
language problems and several disorders with far-reaching consequences would 
suggest that such an in-depth assessment could also take into account various 
possibilities regarding further disorders. 
If anything, the results of this study underline the importance of 
multidisciplinary assessment. Current assessment is all too often focused on 
either language or neuropsychological behaviour, and the fields of linguists and 
psychologists hardly ever collide. However, pragmatic problems cannot be 
examined in isolation of other aspects of language, but neither can they be fully 
understood without examining neuropsychological abilities and social-emotional 
competence. The examination of these other aspects may help to explain the 
causes of pragmatic problems in individual children. The detrimental effects of 
pragmatic language impairment should not be underestimated. Pragmatic 
competence is interwoven in all interactions, and problems in this area can have 
devastating effects for social acceptance. In addition, since important learning 
experiences are a result of social interaction, one can expect problems in other 
areas, such as educational outcome. 
It is our hope that this thesis will lead to more awareness of pragmatic 
language problems among children in the primary grades. As such, this 
dissertation could be the first step towards a more joint approach of clinical 
linguists and psychologists to contribute to the early intervention of children 
with Pragmatic Language Impairment. 
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Summary 
The present thesis reports on the results of a study on the nature of 
Pragmatic Language Impairment (PLI). PLI is diagnosed when a child suffers 
from an inability to use language appropriately according to context. Among its 
symptoms are literal interpretations of language, stereotyped conversation, and 
an impairment in the ability to take turns. The use of the term PLI has been 
subject to discussion ever since the introduction of the term. Although PLI is 
categorized as a language disorder, there seems to be a large overlap in 
symptoms with autism spectrum disorders. In addition, there are questions 
regarding the exact symptoms as well as possible underlying mechanisms of 
PLI. In order to shed more light on these issues regarding PLI, we performed a 
study using a longitudinal, prospective design. Over the course of three years, 84 
children with PLI and 81 typically developing children in mainstream education 
were tested on several language skills and neuropsychological skills. The first 
chapter of this thesis provides an overview on the status of current research 
involving PLI and the existing knowledge gaps in this research area. The second 
chapter investigates the possibility of early screening for PLI in mainstream 
education. The aim of the third chapter is to shed more light on the relationship 
between PLI and behavioural problems. Chapters 4 and 5 describe two 
experimental studies which subsequently investigate the semantic abilities and 
the narrative abilities of children with PLI in comparison with typically 
developing children. In addition, Chapter 5 tries to shed some light on the 
underlying cognitive mechanisms of narrative competence. Chapter 6 further 
explores narrative competence, applying a longitudinal design to study its 
development in children with PLI in comparison with typically developing 
children. Finally, in Chapter 7, general conclusions are drawn and main findings 
are discussed in light of the present literature regarding PLI. We will now 
discuss the contents of these chapters in more detail. 
At present, there exists a general lack of valid and reliable instruments to 
examine pragmatic language problems. The instruments that do exist are 
generally not considered applicable for use in a general population, e.g. as a 
screening instrument. In Chapter 2, we investigated the potential of the Dutch 
translation of the Children’s Communication Checklist (CCC) to screen for PLI 
in mainstream education. According to the CCC, of the 1396 participating four-
year-olds in mainstream education, 7-8 percent exhibited pragmatic language 
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problems. Comparison of the CCC scores with opinions of teachers showed that 
children who were identified with the CCC were often characterized by teachers 
as experiencing social-emotional problems, language problems, or a 
constellation of problems. 52 percent of the children identified as having 
pragmatic language problems by the CCC were also identified by the teachers as 
experiencing problems. Interestingly, 32 percent of the children who showed a 
low score on the CCC were not considered at-risk according to their teachers. 
This might be illustrative of the subtlety of the problems experienced by 
children with PLI. A comparison of the CCC scores of PLI children in 
mainstream education and CCC scores of children with PLI in an identified SLI 
sample showed that the PLI group in mainstream education was considered 
more competent in the realm of structural language abilities. A factor analysis of 
the items of the CCC in the mainstream education group showed that pragmatic 
competence consisted of several related, but separate aspects. In conclusion, the 
results of this study suggest that the CCC can be used as a reliable and valid 
screening instrument, which can be used to identify children who require in-
depth investigation of pragmatic language problems. 
In Chapter 3, the relation between pragmatic language problems and 
behavioural problems was investigated. Behavioural problems are frequently 
observed in children with Specific Language Impairment (SLI), but the 
relationship between behavioural problems and Pragmatic Language Impairment 
has not previously been researched in-depth. In the study described in Chapter 3, 
teachers were asked to fill out the Children’s Communication Checklist (CCC) 
as well as the Strengths and Difficulties Questionnaire (SDQ), which measures 
behavioural problems. The results showed a strong relationship between 
pragmatic language problems and behavioural problems, both within the general 
population and within the sample identified by the CCC as having PLI. Even at 
age four, pragmatic competence was a strong predictor of behavioural problems. 
Although structural language abilities also predicted behavioural problems, this 
relationship disappeared when pragmatic competence was added to the model. 
The most prominent behavioural problems with the PLI group were 
hyperactivity and a lack of prosocial behaviour. The results of this study thus 
indicate a strong relationship between PLI on the one side and behavioural 
problems on the other. 
In Chapter 4, we examined the semantic abilities of children with PLI. 
Although semantic problems do not appear to be a necessary symptom of PLI, 
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several studies point to semantic problems in children with PLI. In the 
experiment described in this chapter, semantic abilities of five-year-old children 
with PLI and typically developing children were investigated using a picture 
naming and definition task, in which the pictures were evenly distributed by 
word frequency and word length. In addition, the effect of semantic cues was 
evaluated. The results showed a significantly lower naming accuracy in the PLI 
group. Moreover, the PLI group experienced marginally more problems naming 
low-frequency pictures than could be expected based on their lower general 
performance. Compared to the performance of typically developing children, 
non-related errors were overrepresented in PLI group. In contrast, although the 
PLI group showed a higher absolute number of semantic and “don’t know” 
errors, these error categories showed a normal proportion in comparison to the 
typically developing group. The non-related errors were mostly composed of 
incorrect namings that showed a visual resemblance with the target word, which 
is not consistent with naming errors of children with other language disorders. 
Converging evidence of semantic problems was found in the definition task, in 
which the PLI group showed a lower information accuracy for accurately named 
pictures. Although the PLI group did show a beneficial effect of semantic cues, 
they did not reach normal levels of picture naming. The results of this study thus 
seem to be consistent with the original terminology which described PLI as 
semantic pragmatic language problems, and question the current exclusion of 
semantic problems as a symptom of PLI.  
In Chapter 5, the narrative competence of children with PLI was 
investigated. Although narrative competence is frequently related to several 
pragmatic abilities, research into the narrative competence of children with PLI 
is relatively scarce. Using a story-retelling design, several aspects of narrative 
competence were examined. In addition, narrative competence was related to 
measures of Theory of Mind and executive functioning. The results of the study 
showed lower narrative competence in children with PLI. Exploratory factor 
analysis of our narrative measures yielded three factors: narrative productivity, 
story content organization, and cohesion. The PLI group showed marked 
impairments related to the first two factors. Concerning narrative productivity, 
the stories of the PLI group were shorter and had lower syntactic complexity. 
Regarding story content organization, the PLI group realized less plot 
components, whereas the percentage of irrelevant T-units (information not 
belonging to the original story) was higher compared to that of typically 
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developing children. In addition to the findings related to impaired narrative 
competence, several correlations were visible between our narrative factors on 
the one hand and Theory of Mind and executive functioning on the other. For 
the typically developing children, a significant relationship was visible between 
Theory of Mind understanding and narrative productivity, whereas this 
relationship was absent in the PLI group. Rather, narrative productivity was 
related to executive functioning for this group. This study establishes impaired 
narrative competence of children with PLI, and also establishes a relationship 
between narrative competence and underlying mechanisms. The difference in 
correlations with underlying mechanisms for the two groups may possibly 
indicate the use of a different story-telling strategy in children with PLI. 
Chapter 6 expands on the results of Chapter 5 by examining the 
longitudinal development of narrative competence of children with PLI over the 
course of two years using three time points. The results of the study revealed an 
increase in narrative competence for both typically developing children and 
children with PLI. However, the disadvantage in narrative competence 
experienced by the PLI group in the first year was largely maintained in 
subsequent years on measures of narrative productivity and organization of story 
content. While there seemed to be some evidence of a developmental delay of 
one year, not all results of the PLI group matched the performance of the 
typically developing children one year earlier. A marked qualitative difference 
could be found in the high proportion of irrelevant T-units. The study also 
replicated the three factor model of Chapter 5, and using structural equation 
modelling (SEM) longitudinal stability was established for both narrative 
productivity and organization of story content. Skills within the realm of 
cohesion did not show stability from the first to the second assessment, but did 
seem to stabilize after that. This might be related to the fact that the use of 
cohesive devices is considered complex. The results of this study are consistent 
with the view of PLI as a deficit rather than a delay, with both pervasive effects 
and qualitative differences. 
Finally, in Chapter 7 the findings of the separate studies are summarized 
and integrated in light of present literature. The general findings are consistent 
with PLI as a deficit which affects several systems and has large repercussions. 
The study indicates that it is possible to screen for PLI at an early age, which 
provides clinicians with a first indication of pragmatic language problems. 
Subsequently, the pragmatic language problems can be assessed to greater detail 
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using narrative tasks, although the current research also indicates the importance 
of investigating neuropsychological functioning. In addition, other linguistic 
areas, such as semantic abilities need to be under close scrutiny in children who 
experience pragmatic language problems. Although recent developments have 
led to the exclusion of semantic problems as symptom of PLI, the results of this 
study question the correctness of this development. Chapter 7 concludes with 
some notes on the clinical implications and a hypothetical answer regarding the 
question whether PLI should be acknowledged as a separate disorder. Although 
the present thesis is unable to answer this question with any definite answers, its 
results are consistent with a large overlap between PLI on the one hand, and 
disorders such as SLI, ASD, and ADHD on the other. This does not preclude the 
possibility to use PLI as a descriptive term in clinical practice. As the main 
conclusion for clinical practice, the use of multidisciplinary teams is highlighted. 
Assessment of both language skills and neuropsychological functioning will 
result in a fine-grained profile of both strengths and weaknesses, which can 
subsequently lead to valuable starting points for therapy. In addition, 
examination of both aspects may help to clarify the causes of pragmatic 
problems. 
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Samenvatting 
In dit proefschrift worden de resultaten beschreven van een onderzoek 
naar de classificatie van kinderen met pragmatische taalproblemen. Van 
pragmatische taalproblemen is sprake wanneer er problemen optreden in de 
toepassing van taal in context. Deze problemen worden in de internationale 
literatuur aangeduid met de term Pragmatic Language Impairment (PLI). 
Symptomen van PLI zijn onder andere een letterlijke interpretatie van taal, 
stereotype conversatie, en tekorten op het gebied van beurtname. Sinds de 
opkomst van het begrip PLI is er veel discussie geweest over de classificatie van 
deze problematiek. Hoewel PLI oorspronkelijk werd beschreven in termen van 
een taalstoornis, overlappen de symptomen van kinderen met PLI met de 
symptomen van kinderen met autisme spectrumstoornissen (ASS). Daarnaast 
bestaat er onduidelijkheid over de werkelijke symptomen van PLI alsmede over 
mogelijke onderliggende problematiek. Om meer zicht te krijgen op de 
classificatie van PLI, wordt er in dit proefschrift verslag gedaan van een 
longitudinaal, prospectief onderzoek waarbij 84 kinderen met pragmatische 
taalproblemen en 81 zich normaal ontwikkelende kinderen op het regulier 
onderwijs gedurende drie jaren zijn gevolgd en getest op diverse 
taalvaardigheden en neuropsychologische vaardigheden. Het eerste hoofdstuk 
van dit proefschrift betreft een literatuurstudie waarin een samenvatting wordt 
gegeven van de huidige literatuur omtrent PLI en waarin de lacunes van de 
beschreven literatuur aan bod komen. In het tweede hoofdstuk wordt de 
mogelijkheid onderzocht om op het regulier basisonderwijs vroegtijdig te 
screenen voor pragmatische taalproblemen. In het derde hoofdstuk staat de 
relatie tussen pragmatische taalproblemen enerzijds en gedragsproblemen 
anderzijds centraal. Hoofdstukken 4 en 5 beschrijven twee experimentele studies 
die achtereenvolgens de semantische vaardigheden en de narratieve 
vaardigheden van kinderen met PLI onderzoeken in vergelijking met zich 
normaal ontwikkelende kinderen. In hoofdstuk 5 wordt vervolgens ook de 
relatie met mogelijke onderliggende cognitieve mechanismen beschouwd. 
Hoofdstuk 6 is een verdieping van hoofdstuk 5, en beschrijft een longitudinaal 
onderzoek naar de ontwikkeling van narratieve vaardigheden van kinderen met 
PLI in vergelijking met zich normaal ontwikkelende kinderen. Het afsluitende 
hoofdstuk, hoofdstuk 7, beschrijft de algemene conclusies die getrokken kunnen 
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worden naar aanleiding van de verschillende studies uit dit proefschrift, en 
onderzoekt deze in het licht van reeds bestaande literatuur over PLI. De rest van 
deze samenvatting zal de inhoud van deze hoofdstukken in meer detail 
beschrijven. 
Op dit moment zijn er slechts weinig instrumenten beschikbaar om 
pragmatische taalproblemen op een valide wijze vast te stellen. De instrumenten 
die voorhanden zijn, zijn daarbij onvoldoende onderzocht op hun waarde als 
screeningsinstrument. In hoofdstuk 2 onderzochten wij de mogelijkheden van de 
Nederlandse vertaling van de Children’s Communication Checklist (CCC) om 
kinderen met pragmatische taalproblemen in het regulier onderwijs op te sporen. 
Van de 1396 vierjarige kinderen uit het regulier onderwijs bleek 7-8 procent 
volgens de CCC binnen de PLI-grenzen te vallen. Een vergelijking van de 
uitkomsten van de CCC met de mening van leerkrachten over de ontwikkeling 
van de kinderen wees uit dat de door de CCC geidentificeerde kinderen over het 
algemeen gekarakteriseerd werden als kinderen met sociaal-emotionele 
problematiek, taalproblemen of een constellatie aan problemen. Bij 52 procent 
van de kinderen die volgens de CCC pragmatische taalproblemen vertoonden, 
werd ook door de leerkracht problemen gesignaleerd. Opmerkelijk was dat in 32 
procent van de gevallen waarbij de CCC PLI constateerde, de leerkracht geen 
problemen opmerkte. Dit is illustratief voor de subtiliteit van de pragmatische 
taalproblemen die deze kinderen ondervinden. Een vergelijking met de CCC 
scores van een SLI-populatie liet zien dat de kinderen met pragmatische 
taalproblemen in het reguliere onderwijs over het algemeen in het bezit waren 
van sterkere structurele taalvaardigheden. Een factoranalyse van de items van de 
CCC bij de groep uit het regulier onderwijs wees uit dat er binnen de 
pragmatische competentie-items sprake was van samenhangende, maar 
onafhankelijke pragmatische aspecten. Op basis van deze studie kan worden 
geconcludeerd dat de CCC als betrouwbaar en valide screeningsinstrument 
ingezet kan worden, om kinderen te identificeren die baat zouden hebben bij 
diepte-onderzoek van pragmatische taalproblemen. 
In hoofdstuk 3 wordt dieper ingegaan op de relatie tussen pragmatische 
taalproblemen en gedragsproblemen. Gedragsproblemen worden vaak 
waargenomen bij kinderen met een specifieke taalstoornis (in het Engels bekend 
als Specific Language Impairment (SLI)), maar over de relatie tussen 
gedragsproblemen en pragmatische taalproblemen is nog weinig bekend. In deze 
studie werd leerkrachten gevraagd de Children’s Communication Checklist 
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(CCC) in te vullen alsmede de Strengths and Difficulties Questionnaire (SDQ), 
een vragenlijst over gedragsproblemen. Uit de resultaten bleek een sterke relatie 
tussen pragmatische taalproblemen en gedragsproblemen, zowel binnen de 
totale populatie als binnen het deel van de populatie dat binnen de PLI-grens van 
de CCC viel. Al op vierjarige leeftijd fungeerde pragmatische competentie als 
een sterke voorspeller van gedragsproblemen. Hoewel structurele 
taalvaardigheden eveneens gedragsproblemen voorspelden, viel deze relatie weg 
wanneer pragmatische competentie werd opgenomen in het model. De meest 
voorkomende gedragsproblemen van kinderen met PLI waren hyperactiviteit en 
een tekort aan prosociaal gedrag. De resultaten van deze studie lijken dan ook te 
wijzen op een duidelijke relatie tussen PLI enerzijds en gedragsproblemen 
anderzijds. 
In hoofdstuk 4 zijn de semantische vaardigheden van kinderen met 
pragmatische taalproblemen nader onderzocht. Hoewel semantische problemen 
niet langer als noodzakelijk symptoom worden gezien van pragmatische 
taalproblemen, zijn er wel degelijk aanwijzingen dat semantische problemen een 
onderdeel vormen van PLI. In een experimentele studie werden de semantische 
vaardigheden van vijfjarige kinderen met PLI en zich normaal ontwikkelende 
kinderen onderzocht met behulp van een plaatjesbenoemingstaak en een 
definitietaak, waarbij de gebruikte woorden gelijkelijk verdeeld waren qua 
woordfrequentie en woordlengte. Ook werd het effect van semantische hints op 
het benoemen geёvalueerd. Uit de resultaten bleek dat kinderen met PLI over 
een zwakkere benoemingsvaardigheid beschikten. Daarnaast was er sprake van 
een marginaal versterkt effect van woordfrequentie, waarbij de kinderen met 
PLI relatief meer moeite hadden met laagfrequente woorden dan op basis van 
hun zwakkere prestaties mocht worden verwacht. In de benoemingsfouten van 
de PLI-groep was de categorie niet-gerelateerde fouten oververtegenwoordigd 
vergeleken met zich normaal ontwikkelende kinderen. Hoewel ook semantische 
fouten en ‘weet niet’-antwoorden in absolute aantallen meer voorkwamen bij de 
kinderen met PLI, waren zij wel in gelijke mate vertegenwoordigd als bij de zich 
normaal ontwikkelende kinderen. De categorie niet-gerelateerde fouten bestond 
bij de PLI-groep voor een groot gedeelte uit foute benoemingen die een visuele 
gelijkenis met het doelwoord vertoonden, een resultaat dat niet overeenkomt met 
bevindingen uit de literatuur over benoemingsfouten van kinderen met andere 
taalstoornissen. Ook tijdens het definiёren bleken kinderen met PLI over 
zwakkere semantische vaardigheden te beschikken: bij plaatjes die de PLI-groep 
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wist te benoemen was het verschil in definitiekwaliteit significant. Hoewel de 
kinderen met PLI bij het benoemen van de plaatjes een positief effect 
ondervonden van de semantische hints, waren ze niet in staat het niveau te 
behalen van de zich normaal ontwikkelende groep. De resultaten van deze studie 
zijn consistent met de oorspronkelijke karakterisatie van PLI als semantisch-
pragmatische taalproblemen, en geven reden tot twijfel over de huidige visie op 
de afwezigheid van bijkomende semantische problemen bij kinderen met 
pragmatische taalproblemen. 
In hoofdstuk 5 is de narratieve competentie van kinderen met PLI 
onderzocht. Narratieve competentie wordt vaak in verband gebracht met 
pragmatische vaardigheden. Er is echter weinig bekend over de narratieve 
competentie van kinderen met PLI. Met behulp van een ‘story-retelling’ design 
werden verschillende aspecten van narratieve competentie in kaart gebracht. 
Daarnaast werden de narratieve vaardigheden gerelateerd aan Theory of Mind 
en executief functioneren. De resultaten lieten zien dat kinderen met PLI over 
zwakkere narratieve vaardigheden beschikten. Een exploratieve factoranalyse 
van de gebruikte narratieve maten resulteerde in drie factoren: narrative 
productiviteit, organisatie van verhaalinhoud en cohesie. De PLI groep 
vertoonde tekorten op het niveau van narratieve productiviteit en organisatie van 
verhaalinhoud. Wat betreft narratieve productiviteit bleken de verhalen van de 
PLI groep korter en minder complex op het gebied van syntax. Wat betreft 
organisatie van verhaalinhoud vertelden de kinderen met PLI minder 
verhaalelementen, terwijl het percentage irrelevante uitingen (uitingen die niet 
tot het oorspronkelijke verhaal behoren) hoger lag in vergelijking met zich 
normaal ontwikkelende kinderen. Naast de bevindingen omtrent narrative 
competentie was er sprake van een beduidende samenhang tussen narratieve 
competentie enerzijds, en Theory of Mind en executief functioneren anderzijds. 
In de zich normaal ontwikkelende groep was er een significante correlatie tussen 
narratieve productiviteit en Theory of Mind, terwijl deze relatie niet gevonden 
werd in de PLI-groep. Binnen de PLI-groep vertoonde de factor narratieve 
productiviteit veel relaties met diverse executieve functies. Op basis van de 
resultaten kan geconcludeerd worden dat kinderen met PLI een beperktere 
narratieve competentie hebben, en dat narratieve competentie gerelateerd is aan 
onderliggende mechanismen. De bevinding dat narratieve competentie bij de 
twee groepen aan verschillende onderliggende mechanismen gerelateerd zijn, 
suggereert dat er sprake is van een alternatieve vertelstrategie bij de PLI-groep. 
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In hoofdstuk 6 zijn de resultaten met betrekking tot narratieve 
competentie van kinderen met PLI verder onderzocht door middel van een 
tweejarig longitudinaal onderzoek met drie meetmomenten. De resultaten van 
het onderzoek lieten duidelijke ontwikkelingen zien in de narratieve competentie 
bij zowel de groep zich normaal ontwikkelende kinderen als bij de groep 
kinderen met PLI. De initiële achterstand van de PLI-groep bleef echter 
grotendeels in stand op de aspecten narratieve productiviteit en organisatie van 
verhaalinhoud. Hoewel de resultaten van de PLI-groep over het algemeen 
consistent waren met een achterstand van ongeveer 1 jaar, kwamen de prestaties 
niet op alle gebieden overeen met die van zich normaal ontwikkelende kinderen 
een jaar eerder. Een kwalitatief verschil was zichtbaar in de verhoogde proportie 
irrelevante uitingen. Naast de groepsverschillen werd het driefactorenmodel uit 
hoofdstuk 5 gerepliceerd. Vervolgens kon door middel van structural equation 
modelling (SEM) de longitudinale stabiliteit voor de factor narratieve 
productiviteit en de factor organisatie van verhaalinhoud worden vastgesteld. 
Vaardigheden gerelateerd aan cohesie toonden zich niet stabiel over de eerste 
twee meetmomenten, maar stabiliseerden zich tussen de laatste twee 
meetnomenten. Dit kan mogelijk worden verklaard door de relatieve 
complexiteit die gepaard gaat met het gebruik van cohesieve middelen. Omdat 
er sprake was van zowel pervasieve effecten als kwalitatieve verschillen zijn de 
resultaten van deze studie eerder consistent met het beeld van PLI als stoornis 
dan met het beeld van PLI als een achterstand. 
In het laatste hoofdstuk, hoofdstuk 7, zijn de resultaten van de 
verschillende studies samengevat en geintegreerd in het licht van de huidge 
literatuur over PLI. De algemene bevindingen zijn consistent met PLI als 
stoornis met pervasieve effecten op verschillende gebieden. Het blijkt mogelijk 
om op jonge leeftijd te screenen op pragmatische taalproblemen. Vervolgens 
kunnen deze problemen verder worden onderzocht door middel van onder 
andere narratieve taken zoals gebruikt in hoofdstukken 5 en 6, waarbij het 
huidige onderzoek ook wijst op het belang van het gelijktijdig in kaart brengen 
van het neuropsychologisch functioneren. Tevens is het belangrijk ook andere 
linguïstische aspecten, waaronder semantische vaardigheden, in kaart te 
brengen. Hoewel recente ontwikkelingen hebben geleid tot het schrappen van 
semantische problemen als symptoom van PLI, geven de resultaten van dit 
onderzoek reden om deze ontwikkeling in twijfel te trekken. Hoofdstuk 7 eindigt 
met een aantal suggesties voor de praktijk en een hypothetisch antwoord op de 
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vraag in hoeverre PLI als op zichzelf staande stoornis gezien kan worden. 
Hoewel dit onderzoek niet in staat is om hierover definitieve antwoorden te 
geven, zijn de resultaten consistent met een grote overlap tussen PLI enerzijds 
en stoornissen als SLI, ASS en ADHD anderzijds. Dit betekent echter niet dat 
PLI niet als descriptieve term gebruikt kan worden in de praktijk. Als 
belangrijkste conclusie voor de praktijk wordt het belang van multidisciplinaire 
teams aangehaald. Diagnostisch onderzoek naar zowel het functioneren op 
taalgebied als het functioneren op neuropsychologisch gebied zal resulteren in 
een fijnmazig profiel met een sterkte-zwakte analyse, wat vervolgens 
belangrijke aanknopingspunten kan bieden voor therapie. Daarnaast kan een 
dergelijke combinatie bijdragen aan een toename van kennis omtrent de 
oorzaken van pragmatische taalproblemen.  
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Dankwoord 
Naar het schijnt is het voorwoord vaak het eerste en regelmatig ook het 
enige dat van een dissertatie wordt gelezen. Om deze vervelende situatie te 
voorkomen is het voorwoord in deze dissertatie dus vervangen door een 
dankwoord, na de hoofdtekst. Moge duidelijk worden dat een dissertatie niet 
alléén geschreven wordt. 
In de eerste plaats was deze dissertatie niet mogelijk geweest zonder de 
hulp van mijn promotor Ludo Verhoeven, en compromotores Juliane Cuperus en 
Kino Jansonius. Ludo, bedankt voor de vele overleggen die vooraf gegaan zijn 
aan deze dissertatie. Mede door jouw overtuiging en focus bleef de lijn helder. 
Juliane, jouw inzet vanaf de aanvang van het project is onmisbaar geweest. Het 
was altijd mogelijk om te overleggen; zowel ‘s avonds thuis met op de 
achtergrond de kinderen (eerst alleen die van jou, later ook mijn kleine man), 
tijdens de zwemlessen van de kinderen, of met behulp van een handsfree set 
tijdens een autorit. Overigens heb ik me bij tijdens deze laatste overleggen altijd 
afgevraagd hoe verantwoord het was. Tijdens de gehele looptijd van het project 
ben jij blijven hameren op de praktische relevantie van het onderzoek. Ik 
realiseer me dat dit nog niet geheel gerealiseerd is zonder het verwerken van de 
gegevens van de klinische groepen, maar ik hoop dat ik dit in ieder geval ten 
dele waar heb kunnen maken. Kino, dankzij jou is mijn horizon verbreed 
richting de psycholinguïstiek. Ook was jij immer de eerste, soms de enige, die 
mijn papers van commentaar voorzag. Daarnaast is jouw hartelijkheid werkelijk 
hartverwarmend. 
Uiteraard hier ook een woord van dank aan alle scholen, ouders en 
kinderen die hebben meegewerkt aan de uitvoering van het project. Het zijn er 
teveel om hier op te sommen, maar zonder hun medewerking zou het project 
geen doorgang hebben kunnen vinden. Dit geldt overigens ook voor alle 
studenten die in het kader van hun scriptie testen hebben afgenomen. In het 
bijzonder ben ik Margot Bochane en Caren van Dijk dankbaar voor de vele uren 
werk die zij hebben besteed aan het analyseren van de verhalen van de kinderen. 
In dat kader wil ik ook Ans Drubbel bedanken voor het opzij zetten van haar 
vrije tijd om samen met Kino aan de verhalen te werken. 
Ook een woord van dank aan de mensen van Sint Marie. Velen van jullie 
fungeerden als klankbord om te brainstormen over verschillende aspecten van 
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het project. Kritische vragen, mogelijkheden om kinderen te werven, maar ook 
oprechte interesse hebben het werk voor mij vele malen gemakkelijker gemaakt. 
Daarnaast ben ik ook dankbaar voor de gelegenheid om binnen Sint Marie 
klinisch werk te verrichten. 
Dan mag ik uiteraard de volgende mensen niet vergeten: Mieke Nijhuis 
en Keeny van der Sluys voor antwoorden op al mijn vragen en het opknappen 
van rotklusjes. Mijn collega’s van de afdeling, teveel om op te noemen en 
immer van samenstelling veranderend, wil ik bedanken voor de momenten 
waarop we in de pantry konden lachen en schelden om typische aio-problemen. 
Het is prettig te merken dat iedereen dezelfde problemen tegenkomt.  
Ook wil ik op deze plek mijn paranimfen, Marlies en Josien, bedanken 
voor al hun hulp en steun. Hoewel ik dit dankwoord schrijf voordat jullie 
daadwerkelijk de kans hebben gehad als paranimf op te treden, stonden jullie al 
meerdere malen voor mij klaar. Met jullie aan mijn zijde moet het op 3 maart 
zeker gaan lukken. 
Mijn verdere vriendenkring ben ik naast een woord van dank tevens mijn 
excuses schuldig. Mijn promotie heeft meer dan eens voorrang gekregen en ik 
hoop dat in de komende tijd goed te kunnen maken. 
Ook mogen in deze lijst mijn ouders niet ontbreken. Lieve pap en mam, 
jullie hebben mij vanaf jongs af aan wetenschappelijk geprikkeld. Daarnaast 
hebben jullie ook in andere opzichten veel steun geboden, door jullie liefde, trots 
en geweldige opa- en omakwaliteiten.  
Dan als laatste, je krijgt een speciale alinea, mijn maatje, mijn 
salespitcher en eeuwige optimist Bart. Avond na avond hebben we aan mijn 
papers gezeten, nagedacht over verklaringen, opties en structuren. Jouw 
positiviteit straalde gelukkig regelmatig op mij af. Alhoewel je zelf niet bent 
gepromoveerd, weet jij net als ik dat deze promotie net zo goed op jouw naam 
geschreven mag worden. Zelfs met onze kleine vent erbij bleef je tijd voor me 
houden, waarbij je papadag toch af en toe een andere vorm kreeg dan van 
origine het plan. A je to, lieverd, nu mag jij weer. 
Mieke Pauline Ketelaars 
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